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Evolution of the Ophidian Hyobranchium’ 
By Hopart M. SMITH and ROSEMARY WARNER 


The classification of snakes has long been subject to the whims of 
herpetologists, varying according to the combinations of characters used. 
The anatomy of snakes remains rather poorly summarized, and thus the 
classification of the creatures suffers, 

Our work on the hyobranchium of snakes reveals a surprising amount 
of inter-family variation yet great intra-family constancy, and at the 
same time a number of errors in nomenclature of the parts of the ophidian 
hyobranchium. Furthermore, this structure, while factor not furnish- 
ing the key to the correct classification of snakes, does in conjunction with 
other data serve an important function in arriving at a natural arrange- 
ment of them. Scarce as are characters of value in this respect, this 
additional one is indeed welcome. 

Our study has embraced 123 specimens of 97 species, representing 
all families of ophidians. A series of 10 or more has been dissected of 
each of two species in order to obtain an indication of the extent of 
intraspecific variation. It is apparently very slight as a rule; no doubt 
extravagant anomalies do occur rarely as in mammalian hyobranchia. 

The primary results of this investigation are, in brief, three: we 
demonstrated (1) that the hyobranchium is much more varied in snakes 
than has previously been suggested, and is of four distinct types; (2) 
that the variation is of such a nature as to outline three definite groups 
(superfamilies) of snakes; and (3) that the present nomenclature of 
the parts of the apparatus is probably not correct. 

(1) The most primitive condition (the anomalepid type, Fig. A) of 
the hyobranchium occurs in the family Anomalepidae, a small group of 
only three genera (Anomalepis, Helminthophis, Liotyphlops). In the 
only genera in which the structure is known (the first and last genera 
cited) it consists of an extremely slender, thread-like W-shaped cartilage 
imbedded ventrally in muscle just internal to the skin a short distance 

sterior to the head. A still finer vestige extends forward from each 

ree end toward the angle of the jaw practically to the quadrate. The 


1Abstract read June 17, 1947, at the meeting of the Herpetologists 
League in its joint session with tthe American Association for the Advance- 
ment of Science, San Diego, California. 
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dites melanoce phalus; 1, Vipera berus; J, Agkistrodon mokeson; K, Micru- 
rus fulvius; L, Lapemis hardwicki; M, Cerberus rhynchops (2x); N, 
Dasypeltis scaber; O, Amblycephalus stanleyi; P, Achrochordus javanicus ; 
Q, Leptodeira annulata polysticta; R, Pituophis catenifer sayi; S, Lepto- 
typhlops phenops (8x). All figures natural size unless otherwise indi- 
cated. The vertical series of short dashes, where present, indicate the 
edges of successive ventrals as they correspond to the nearest hyoid 
depicted to the right. 


entire structure is therefore regarded as of hyoid origin. The lateral 
vestiges extending forward to the angle of the jaws are properly con- 
sidered ceratohyals. The median portion is the basihyal, and the re- 
mainder is most reasonably regarded as the hypohyal. There is no obvious 
reason for the use of the term thyrohyal, as some have suggested, as this 
involves the first branchial (or third visceral) arch. The basihyal, in 
this type, is a curved, transverse section which possesses abolutely no 
extension whatever forward on the media ventral line. 

(2) The closest approximation (the boid type, Figs. B-H) to the 
anomalepid type of hyobranchium occurs in a compact group of four 
families, known on the basis of other characters to be closely related: the 
Uropeltidae, Aniliidae, Xenopeltidae, and Boidae. In all members of this 
group the structure is U- or V-shaped (with the apex toward the anterior) ; 
the basihyal is transverse and has no extension forward on the median 
line; the remainder forms a pair of long, divergent, deeply-penetrating 
cornua (their posterior tips often lying internal to the ends of the ribs) 
which are clearly homologous with the anomalepid hypohyal. There is 
no portion evident which would represent the ceratohyal of anomalepids. 
Obviously the terms ceratohyal or thyrohyal, which have been used gen- 
erally for these cornua in the past, are inappropriate. The most variable 
portion is the basihyal, which may be greatly reduced or even absent 
(membraneous) ; in fact at least in one species the entire structure is 
membraneous, and in another it is extremely minute. 

(3) Obviously evolved more or less directly from this second type 
is a third (colubrid type, Figs. I-R) which occurs throughout another 
group of closely related families: the Colubridae, Elapidae, Hydrophiidae, 
Viperidae and Crotalidae. In this type the basihyal is sometimes simply 
a curved rod, at other times possesses a median extension forward on 
the midventral line; the extension if present does not exceed about 12 per 
cent of the total length of the hyobranchium. The most important feature 
however, is that the cornua are juxtaposed close to the midventral line for 
practically their full length, and at no point are far apart. There is no 
ceratohyal, and in these as in the boid type the posterior cornua are 
obviously homologous with the anomalepid hypohyal. 

(4) Remaining yet to be considered is the hyobranchium (typhlopid 
type, Fig. S) of the two related families Typhlopidae and Leptotyphlo- 
pidae. In both of these the hyobranchium is small but prominent, deep 
and strongly Y-shaped (with the base anterior). The basihyal is about 
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Fig. 2. Suggested relationships of families and superfamilies of snakes. 
Figures within the dashed lines indicate the typical form of the hyo- 
branchium. 


as long as the cornua, and the latter diverge strongly from each other 
as in the boid type. Other information indicates fairly clearly that this 
type has been derived independently from the anomalepid-like ancestral 
type. 

On the basis of the form of the hyobranchium and other characters 
well known, it seems conspicuously evident that snakes form three well- 
defined, natural groups in each of which the families are more closely 
telated inter se than any one is with another of another group. The only 
group in which the hyobranchium is not uniformly distinctive is the one 
to which the three families peng ae Typhlopidae, and Leptotyphlo- 
pidae belong. The typhlopid type found in the latter two families could 
have been derived reasonably from either the anomalepid or the boid type, 
certainly not from the colubrid type. Accordingly the families with this 
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type might be considered (1) as a separate group, or (2) with the 
Anomalepidae, or (3) with the Boidae et a. Other anatomical evidence 
overwhelmingly favors the second view, and furnishes reason for sup- 
posing that the typhlopid type of hyobranchium has evolved from the 
anomalepid type. 

Thus the course of evolution of the hyobranchium in snakes appears 
to involve (1) loss of the ceratohyal, (2) hypertrophy of the basihyal, 
and (3) approximation medially of the paired hypohyals. Two lines 
evolved separately, both originating from the anomalepid type: the 
typhlopid line and the boid-colubrid line. The typhlopid line did not 
initiate step 3 in hyoid evolution, but did carry step 2 to an extreme not 
approached elsewhere. The colubrid line accomplished all 3 modifica- 
tions in evolution, and of its members apparently the Homalopsinae 
(Fig. M) represents the most advanced stage in hyoid evolution of any 
snake. 

A discussion of the lesser variations, some of which appear to be of 
significance, is reserved for later presentation. 

It is suggested that the larger aspects of hyoid evolution indicate the 
existence of three groups of snakes that may be regarded appropriately 
as superfamilies. The possible relationships of families and superfamilies 
are indicated in the accompanying figure (Fig. 1). The suggested 
arrangement is as follows: 

Superfamily Typhlopoidea 

Family Anomalepidae 

Family Typhlopidae 

Family Leptotyphlopidae 
Superfamily Boidoidea 

Family Uropeltidae 

Family Aniliidae 

Family Boidae 

Family Xenopeltidae 
Superfamily Colubridoidea 

Family Colubridae 

Family re 

Family Hydrophiidae 

Family Viperidae 

Family Crotalidae 


RANGE EXTENSION OF FARANCIA ABACURA REINWARDTII IN 
TEXAS.—It is well known that Farancia abacura reinwardtii (Schlegel) occurs 
along the Gulf Coast to Harris County. Strecker, “Reptiles and amphibians of 
Texas,” Baylor U. Bull. 18, 1915, records a specimen from Victoria County, ap- 
parently the southernmost record in Texas. On April 18, 1947 I captured a large 
Natrix r. rhombifera in Nueces County along the south bank of the Nueces River 
between Calallen and Nueces. Upon preservation the specimen defecated and 
examination disclosed the remains of a snake skin not easily recognized. Dissec- 
tion disclosed a short section of the tail of a Farancia a. reinwardtit apparently 
from a young snake 12 to 14 inches long. This record is about 60 miles south 
of Strecker’s southernmost record—WALTER AUFFENBERG, Sinclair Prairie Oil 
Co., Houston, Tex. 
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HABITS OF THE NIGHT SNAKE, LEPTODEIRA A, ANNULATA IN 
CAPTIVITY.—On March 6, 1947 it was my good fortune to receive a night snake, 
Leptodeira a. annulata, 703 mm. long, which had arrived in Wichita, Kansas, in a 
load of bananas from Central America. This species is poisonous but rear fanged 
with teeth so short that it is not dangerous to man. It was in poor condition, 
shedding in pieces, besides being cold, as the temperature outside was ranging from 
31° down to 23°F. The snake was placed in a cage in a warm room and provided 
with a large dish of warm water and a damp burlap rag to help with shedding. 
The snake stayed in the water for several days and gained strength. On March 14, 
eleven infertile eggs, averaging 19 mm. in length and 9 mm. in diameter were 
found scattered about in one corner of the cage. 


The night snake adjusted to captivity almost immediately and has never 
struck at the author. At no time had it seemed to want to escape from its cage 
and it shows nervousness only when all shelter is removed. When annoyed or 
startled, it usually ‘‘freezes” instead of gliding away, because its long slender 
body and mottled brown coloration blend with tree branches. 

The snake is fed during the day. At night it climbs over and along the 
limbs in the cage. 


In an effort to determine what the snake would eat in captivity, it was offered 
mice, grasshoppers, crickets, cicadas, and earth worms. It took no interest in 
any of the creatures and seemed to be afraid of the grasshoppers and cicadas. In 
early spring when frogs, (Rana pipiens,) were available the snake eagerly took the 
first one placed in the cage. Since then, it has eaten at about 10-day intervals, 
every frog offered. It will eat toads but prefers frogs. 


When a frog about 50 mm. is placed in the cage the snake strikes from a 
lateral loop, usually grabbing the frog by the leg. It then inches its way forward 
to the frog’s head and engulfs it head first, swallowing it before the poison can 
take effect. This method is identical with the way water and garter snakes feed. 
When a larger frog of from 60 to 80 mm, is placed in the cage the snake grabs 
it as before but instead of working forward toward the head, it tries to get as 
much into its mouth as it can. The snake then bites down, and in so doing forces 
more of the frog farther back into its mouth, while the frog is struggling vigor- 
ously to get away. As the snake bites down, a chewing action is employed to 
force the poison in. The snake retains a firm grip for about 30 minutes until the 
frog ceases to struggle. The snake now releases its hold and crawls into a position 
to swallow the frog head first. Local discoloration and swelling can be noted 
where the poison was injected into the frog. 

The snake will follow trails made of freshly sloughed frog epidermis. One 
time a small piece of beef which had been rubbed over a live frog was held in 
front of the snake which immediately took it and started to swallow it. After it 
had held the meat in its mouth for about two minutes, it opened its mouth very 
wide and let the meat fall out. Since that time it will not even strike at meat 
that has been rubbed over a frog. 

The cage is kept in a warm room where the snake eats and sheds regularly 
all winter long. It is frequently taken from the cage and allowed to glide at will 
about the room. This it does with its head raised, seeming as much at home as 
if it were in its native jungle—W. L. CHENOWETH, Wichita, Kansas. 





RANGE EXTENSION OF THE FADED SNAKE ARIZONA E. ELEGANS 
IN TEXAS.—On June 16, 1948, a juvenile Arizona e. elegans was found DOR 
in the town of Rockport, Aransas Co., Texas. This is about 50 miles farther east 
than any previous Gulf Coast records of the species. The specimen is a female, 
238 mm. snout to vent; tail 40 mm.. Ventrals 220, caudals 54, supralabials 8, 
infralabials 12, scale rows 31-33-21; venter white, dorsum pale cream with a 
slight pinkish tinge; 50 dorsal and two alternating rows of lateral light brown 
blotches edged with dark brown; 21 blotches on tail. RicHARD E. ETHERIDGE, 
Houston, Texas. 
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The Alligator in Texas 
By M. B. MITTLEMAN and BRYCE C. BROWN 

Because the alligator in Texas is almost certainly on its way to extinc- 
tion due to the combined efforts of “sportsmen” and misguided conser- 
vationists, as well as the inroads of agriculture and industry into its haunts, 
a summary of this reptile’s present distribution seems worthwhile. Stej- 
neger and Barbour (1943, Bull, Mus. Comp. Zool., 93 (1): 64) defined 
the western limit of the range of the alligator as the Rio Grande in Texas, 
and older records bear this out. However, so far as we can determine 
it no longer occurs in the Rio Grande, and is in the main restricted to a 
relatively few isolated watercourses. 

Perhaps the westernmost record of the alligator is that of Mearns 
(1907, Bull. U. S. Nat. Mus., 56: 76), who reports it from a locality 
20 miles south of Ft. Clark, Kinney County. Strecker (1915, Baylor Bull. 
18) considered the original range of the alligator to have covered the 
whole eastern half of Texas, but reported that at the time of his writing 
it was distributed chiefly in the eastern and southeastern counties border- 
ing Louisiana and the Gulf of Mexico. Early records which we consider 
valid, based on the literature and specimens we have examined, delineate 
the range of the alligator in Texas up to 1935, as follows: 

BEXAR COUNTY: San Antonio River, within the city limits of San 
Antonio (Strecker, 1922, Bull. Sci. Soc. San Ant., 4: 14). BOWIE 
COUNTY: Sulphur River (Strecker, 1928, Contr. Baylor Mus., 17: 13). 
CAMERON COUNTY: Brownsville (USNM 3184—2 specimens). 
DALLAS COUNTY: Trinity River bottom, near Dallas (Strecker, 1935, 
Baylor Bull., 38 (3): 24). DUVAL COUNTY: (vide Strecker, 1929, 
Contr. Baylor Univ. Folklore, 2: 6). FALLS COUNTY: (vide Strecker, 
1929, Loc. Cit.). HENDERSON COUNTY: Neches River (Strecker, 
1926, Contr. Baylor Mus., 7: 3). JEFFERSON COUNTY: (vide 
Strecker, 1929, Joc. cit.). JIM WELLS COUNTY: (vide Strecker, 1929, 
loc. cit.). KINNEY COUNTY: 20 miles south of Ft. Clark (Mearns, 
loc. cit.). LEON COUNTY: (vide Strecker, 1929, loc. cit.). LIBERTY 
COUNTY: Trinity River( Strecker, 1926, Contr. Baylor Univ., 3: 3). 
LIVE OAK COUNTY: (vide Strecker, 1929, Joc. cit.). McLENNAN 
COUNTY: numerous records from the Bosque River, Brazos River, 
Tehuacana Creek, and Hog Creek (Strecker, 1935, Joc. cit.). McMUL- 
LEN COUNTY: (vide Strecker, 1929, loc. cit.). MONTGOMERY 
COUNTY: Montgomery (USNM 16213, 29570). NUECES COUNTY: 
Corpus Christi (USNM 52334). REFUGIO COUNTY: Mission River; 
Sous Creek (Strecker, 1908 Proc. Biol. Soc. Wash., 21: 49). ROBERT- 
SON COUNTY: (vide Strecker, 1929, loc. cit.). TRAVIS COUNTY: 
mouth of Barton Creek, at the Colorado River (Strecker, 1930, Contr. 
Baylor Mus., 23: 3). VICTORIA COUNTY: Keeran’s Ranch (USNM 
78519-22) ; no specific locality (USNM: 61669-70). WILLIAMSON 
COUNTY: (vide Strecker, 1929, loc. cit.). 

So far as we have been able to determine, the alligator still exists in a 
few of the counties where it has been previously known, and in addition 
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we ate able to report several counties where it has not heretofore been 
recorded from. In the main, the range has become smaller, being re- 
stricted for the most part to relatively isolated and unaccessible bodies of 
water. Thanks largely to the cooperation of several members of the Texas 
Herpetological Society, we append the following list of localities from 
whence the alligator is definitely known as of today, in Texas: 


ANDERSON COUNTY: The alligator still persists in a few of 
the streams in this county; Mr. Ed Johnson has the skin of a 
seven-foot specimen which was shot on the road between Fairfield 
and Palestine. 

ATASCOSA COUNTY: It is believed that alligators persist in this 
county, although the most recent record is based on two specimens 
shot by Mr. W. C. Ohlendorf in 1924, in the Atascosa River, near 
Whitsett. 

COLORADO COUNTY: The alligator is fairly abundant in Eagle 
Lake, although reports from local hunters show that it is rapidly 
disappearing. The authors examined the carcasses of four speci- 
mens shot for their hides, and saw also several young individuals 
taken in the lake, which were being kept as pets. 

DALLAS COUNTY: The alligator is now found in only a few large 
lakes; one was seen in the summer of 1946 in White Rock Lake, 
by Mr. William McMann. 

HARRIS COUNTY: Suitable habitats support a relative abundance 
of alligators in this county; Mr. William Milstead tells us that it 
may still be found near Houston, and that it occurs at Bay City 
and Webster. 

HAMILTON COUNTY: A single specimen has been reported to 
us, based on a sight record, from Town Bluff (near Hico), by 
Mr. William Milstead. 

HAYS COUNTY: One large old alligator is known to inhabit the 
San Marcos River, near San Marcos, and has been seen as recently 
as March, 1947, by Mr. Neal Philips. 

LEON COUNTY: The alligator seems to be holding its own in this 
county, but is occasionally killed because of supposed depredations 
on livestock and poultry. The superintendant of Normangee 
State Park tells us that there are still a few very large alligators 
in the park, while a short distance away in an inaccessible swamp 
they are said to be common. Along the Navasota River alligators 
are often seen by fishermen, and young specimens are frequently 
caught and kept as pets. 

VICTORIA COUNTY: Mr, Robert Mosely tells us that he has seen 
several large alligators in the swamps near Victoria, and that he 
has one young specimen from the vicinity of Victoria. 


The rapid spread of industry and agriculture in eastern Texas is surely 
the precursor of extinction for the alligator. 
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Insect Food of Uta stansburiana stansburiana 
in the Timpie Area of Utah 


By G. F. KNOWLTON, E. J. TAYLOR AND W. J. HANSON 


Since 1930, consistent collecting of lizards has occurred in the semi- 
desert areas of Timpie, in the north end of Skull Valley, Tooele County, 
Utah. Most such lizard collecting has been done in areas overgrown with 
Russian thistle, certain mustards, greasewood, sage 
or sometimes among shadscale. 

During the course of this study, 1,124 stomachs 
of Uta stansburiana stansburiana (B.-G.) have been 
collected, preserved and carefully examined in the 
laboratory, under a wide field binocular microscope. 

The following is a list of recognizable insect 
material found in the stomachs: Thysanura, 12; 
Collembola, 114; Orthoptera, 351, including 179 
adult and 163 nymphal grasshoppers, 2 field crickets, 
and 3 mantids; Isoptera, 10; Neuroptera, 16, in- 
cluding 7 aphid lion larvae and 1 adult, 4 adult 
forms of the ant lions, and 1 mantispid; Odonata, 
102, of which 69 were damsel flies, the remainder 
being dragonflies; Plecoptera, 1; Thysanoptera, 13. 

Hemiptera were commonly found, totaling 7082 specimens in recog- 
nizable condition. Most frequently present was the false chinch bug, 
Nysizs ericae (Schill.) with 3,217 adults and 919 nymphal specimens 
being recognized. This injurious species often was abundant beneath 
Russian thistle, mustards and sometimes among greasewood. Geocoris 
were abundant, 1,168 adults and 891 nymphal specimens being found, 
most of these being G. decoratus Uhler, with G. atricolor Montd. and 
G. bullatus Say present in small numbers. Of 6,378 Lygaeidae, 1,841 were 
nymphs. Of 59 Pentatomidae, 15 were nymphs. 16 adult Coreidae were 
recognized. Of the 149 Miridae, 34 were nymphs, 21 being Lygus elisus 
Van D. and 20 L. hesperus Knight. A variety of other families and species 
of Hemiptera also were present. 

Homoptera also was well represented with a total of 5,699 of which 
2,612 were nymphs. Most abundant and commonly present was the sugar 
beet leafhopper, Evtettix tenellus (Baker) which is the common trans- 
mitter of the serious virus disease known as curly-top to beets, tomatoes, 
beans, squash, melons, cucumbers and to a number of other hosts. Total 
leafhoppers included 2,990 adults and 2,610 nymphs. In addition were 
47 aphids and smaller numbers of Membracidae, Fulgoridae, Cercopidae 
and a few psyllids. 


Coleoptera totaled 587 of which 82 were larvae. Injurious families 

ei pr: included 64 Chrysomelidae including 3 larvae, with more than 
alf of the adults being flea beetles; 8 Scarabaeidae, 26 weevils, 5 Dermes- 
tidae larvae, 4 Elateridae, of which one was a wireworm; 1 Scolytidae and 





Dr. G. F. Knowlton 
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2 Meloidae. 4 ladybird beetles and 108 ground beetles were beneficial 
forms recognized among the stomach contents. 

27 Trichoptera were present. 

Lepidoptera totaled 301, including 186 adult, 104 larvae and 11 
pupae. In addition, 98 eggs were found. Among the injurious forms 
present were larvae and adults of the cutworm family and diamond 
back moths. 


Diptera totaled 814, of which 128 were larvae. One well digested 
puparium also was found. Injurious species included 35 mosquitoes, 193 
midges, 13 Calliphoridae, 1 Tabanidae, 6 Anthomyiidae, 3 Simuliidae 
and 1 housefly. Beneficial groups were represented by 133 adult and 13 
nymphal Pipunculidae, 7 Syrphidae and 8 Chloropisca glabra Meig. 

Hymenoptera totaled 2,159, including 2 larval Dryinidae. Ants were 
most abundant, totaling 1,341, of which 13 were winged. Injurious 
groups were represented by 20 chalcids; however, some of these may have 
been parasitic forms. Beneficial families included 11 Ichneumonidae, 5 
Braconidae, 9 Halictidae, 31 Andrenidae, 3 Megachilidae and a number 
of unidentified small wild bees. 


Also present, beside insects, were: 179 spiders, one being a black 
widow; 20 mites of various kinds; 6 scorpions; 1 tick; 5 sowbugs. Rarely 
was plant material present, and this appeared to have been taken by acci- 
dent, most of it consisting of dry and unattractive bits of plants of the 
type among which the small lizards were collected. Sand, dirt and varying 
amounts of unidentified insect fragments made up the balance of material 
present in the stomachs. 


UTAH AGRICULTURAL EXPERIMENT STATION, LOGAN, UTAH. 





SNAKE LITTERS.—The following litters of eggs and young snakes were 
produced the summer of 1947 at the Highland Park Zoo, Pittsburgh (6), Pa., by 
females which were gravid at the time of collection: 

Lampropeltis triangulum triangulum Lacépéde—a 966 mm. female collected 
May 18, 1947 within the limits of Pittsburgh, laid 13 adhesive eggs on July 4. 
Two eggs solidified and four were opened for examination. The remaining seven 
hatched Aug. 24 (2), Aug. 25 (3), and Aug. 28 (2). The young measured 198 
to 230 (213 mm.) 

Natrix erythrogaster erythrogaster—Natrix erythrogaster transversa—a 1003 
mm. intergrade caught July 13, 1947 three miles north of Bammel, Harris Co., 
Tex., produced 17 young on Sept. 4. The snakelings were 247 to 261 (253 mm.) 
long. 

Natrix rhombifera rhombifera Hallowell—a 967 mm. specimen caught with 
the preceding specimen produced 14 young on Sept. 25. 

Agkistrodon mokeson mokeson Rafinesque—a female collected in middle 
May, 1947 one mile northeast of Cramer, Indiana Co., Pa., by the author gave 
birth to 5 young on Sept. 20. 

Agkistrodon mokeson laticinctus—Agkistrodon mokeson mokeson, a Kansas 
specimen produced 6 young on Sept. 6. A second Kansas female gave birth to 
4 — on Sept. 9.—A. J. Barton, Highland Park Zoological Garden, Pitts- 

urgh, Pa. 
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Comparative Sizes of Two Female Blue Racers 
and Their Eggs 
By D. F. MUNRO 


A good-sized female Coluber constrictor flaviventris was caught lo- 
cally on May 12, 1948. Even at that relatively early date she had the 
appearance of being gravid. From the first she was a docile captive, a 
little timid, but seemingly much less nervous than the average Blue Racer. 


Another far smaller female C.c.f. was caught on June 23, and she 
too, though diminutive, obviously was soon to lay some eggs. This female 
had not completely lost her juvenile coloration. The brownish pattern was 
still clear and distinct on the sides of the head and on the labials; the 
ventral scutes plainly showed the markings of the young phase, though 
not the color: here the pattern was perceptible as if through a yellow, 
milky translucent film. Shedding of the skin on July 20 did not appre- 
ciably change her appearance. This snake was rather more nervous than 
the other, remaining in concealment much of the time. 


The snakes were housed in separate cages, each furnished with a 
water dish, a stone, and a removable shelf or shelter for hiding. The large 
snake fed readily on frogs and later on horsemeat; the small one eagerly 
ate horsemeat for the first meal in captivity. 


During the last days of June, the two females almost simultaneously 
became increasingly uneasy, particularly the large one. On July 2 it was 
seen that both had rubbed their noses almost raw against the wire fronts 
of their cages. The cages were kept covered thereafter, except for fre- 
quent inspection and observation, aia which the snakes would come 
to the front again, endeavoring to get out. This increase in nervousness 
was interpreted as evidence of a desire to find suitable conditions for the 
deposition of eggs. 

It seemed that the snakes were reluctant to lay their eggs on the bare 
cage floor, so on July 4 a layer of soft damp soil from beneath a boulder 
was put in each cage, and the movable shelf was placed on this layer of 
earth. The layer was about an inch and a half thick. Both snakes re- 
sponded at once to the new note in their environments by steadily prowl- 
ing around in their cages and burrowing through the soft material, in and 
out of the shelters. One would say they were enjoying it. The cages were 
covered and left undisturbed overnight. 

During that night (July 4-5) the large snake laid 14 eggs, the small 
one, 5. From that time their nervousness disappeared, and they behaved 
as they had before the oncome of the uneasiness. 

The eggs of the large snake were distributed apparently more or less 
at random under the shelf in a space about 7 by 7 inches, except for a 
group of 5 in an adherent cluster deposited in a tight corner under the 
shelter. The 14 eggs differed considerably among themselves in size and 
shape, those in the cluster especially being partly deformed by pressure. 
The cluster was easily separated by gently plucking the eggs apart. Two 
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eggs, one of them from the cluster, were very soft to the touch, and two 
others were not quite so soft; but by July 6 all seemed to have the firm 
feel of “good eggs,” and most of the deformed ones had acquired the 
ordinary shape. Some granules of earth were loosely adherent to most 
of the eggs; one or two were practically covered with dirt, but all were 
easily brushed nearly clean. 

The small snake’s eggs were deposited very neatly in a depression or 
nest which she had hollowed out in the earth under the shelf. They were 
surprisingly large, considering the size of the snake, beautifully symmetri- 
cal, and uniform in size and shape. Doubtless because they were laid in 
a nest, the eggs were almost unsoiled. 

On July 6 the females were measured and weighed, not having been 
fed since June 28. The results: 

Large snake—105.4 cm overall length; 181 gm. 

Small snake— 74.9 cm overall length; 60 gm. 

The large snake looked emaciated after egg-laying; on July 24 the re- 
spective weights of the two snakes were 214 gm and 65 gm. 

The eggs also were measured (to the nearest millimeter) and weighed 
on July 6. The results, in descending order of weight: 

Large Snake’s Eggs 
i 23 = 2 2 7.2 2 30 ti i2 158 4 
Length in cm 3.6 3.6 3.4 3.3 3.2 3.2 3.1 3.4 3.4 3.2—* 2.7 2.7 —* 
Diam. in cm 1.9 1.9 2.0 2.0 2.1 2.1 2.1 2.0 2.0 2.0—* 1.9 1.9—* 
Weight in gm 7.8 7.5 7.5 7.5 7.5 7.4 7.3 7.1 68 68 5.3 5.2 5.0 4.8 


* deformed; some small granules of earth adherent to Nos. 2, 4, 6. 
Small Snake’s Eggs 
[2 3 6:2 
Length in cm 3.9 3.8 3.9 3.8 3.7 
Diam. in cm 1.8 1.8 1.8 1.8 1.8 
Weight in gm 7.1 7.0 6.8 6.8 6.5 

The total weight of eggs laid by the large snake was approximately 
93.5 gm, and by the small one, 34.2 gm, in each case being about half the 
weight of the snake concerned. The average weight of the large snake’s 
eggs was only 6.68, of the small one’s, 6.84! But if the distinctly under- 
sized eggs Nos. 11-14 be excepted, the average for the large snake would 
be 7.32, so that her “more representative” egg was about 7% heavier than 
the small snake’s average; her largest egg, an extra-large one, was 10% 
heavier than that of the small one. The large snake herself weighed more 
than three times as much as the other. 

From the figures cited it is evident that the size of the eggs is not 
entirely dependent on nor directly related to the size of the snake: a small 
Blue Racer can lay relatively full-sized eggs, and a large one may produce 
a number of very small eggs. Shape, rather than size, is a more reliable 
indication of the size of the female in the case of eggs of uncertain 
parentage: those of small Blue Racers are necessarily elongated or cylindri- 
cal, whereas the larger-bodied females lay eggs of a plumper shape. 
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Distribution of the Turtles of Western Oregon 
By Frep G. EVENDEN, JR. 


Information available in the literature on the actual distribution of 
the Pacific Mud Turtle (Clemmys marmorata Baird & Girard) and the 
Western Painted Turtle (Chrysemys bellii bellii Gray) in the Pacific 
Northwest, and Western Oregon in particular, is so general, incomplete, 
and uncertain that it seems that clarification of the distribution of these 
two species is necessary. With several years of field experience and one 
summer devoted to a special study of the herpetology of this section, I 
feel qualified to discuss the present distribution of these forms in western 
Oregon. 


The range of Clemmys marmorata as given in the 5th edition of the 
Checklist (Stejneger & Barbour) is ‘‘Pacific slope from British Columbia 
to San Diego, California.’”’ Other authors (Storer, 1937; Ditmars and 
Pickwell) repeat practically the same range. Pope comes much closer to 
the actual truth of distributional knowledge when he says “Just how far 
to the north of the Umpqua River the Pacific Pond Turtle occurs is still 
problematical.” This statement tends to show the general lack of knowl- 
edge of the distribution of this species in western Oregon. Storer later 
corrected himself (1937) when he gave the range: “In Oregon it evi- 
dently occurs on the Rogue and Umpqua rivers, but not farther to the 
north.” The latter part is incorrect. Gordon says “Around Portland it 
is rare, and is replaced by the painted turtle.” The range given by my 
associates (Graf, et al) comes close to the true picture. They say that this 
species is ‘common on the Willamette River and its tributaries at least as 
far north as Salem; very common in the sluggish streams and ponds of 
Benton, Lane, and Linn counties.” I wish to support the foregoing state- 
ment, adding that I have seen very few of this species north of the general 
latitude of Salem, Marion county, and with the exception of these and one 
specimen reported collected at Jennings Lodge, Clackamas county, near 
Portland (Graf, et al), I know of no others having been seen in the area 
north of the Salem latitude (44°55’N). 


Based on my own field records Clemmys marmorata occurs commonly 
in the Willamette River south of Salem, and in tributary streams, sloughs, 
and adjacent ponds and river-bottom lakes on both sides of the Willam- 
ette Valley. I have two records of the occurrence of this species in rapid- 
flowing, clear, cold, rock and gravel “trout streams” of the Cascade foot- 
hills. The first record was of 3 young taken May 24, 1946, from clear- 
water overflow pools on a gravel bar along the South Santiam River above 
Lebanon, Linn county. The second record, a 7-inch male (OSCNHM Col. 
#221) was taken exactly a year later from the bottom of a 3-foot deep 
pool in a branch of the Middle fork of the Santiam River a mile above 
Foster, Linn county. Two young were also taken this date from a small 
pool about 30 yards from the location of the large male. This water habi- 
tat is extremely different from the usual sluggish, muddy water where this 
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species is found. Storer (1930) reported their similar occurrence in the 
foothill streams of the Sierra Nevada and Coast Range of Califonria. 

In British Columbia, Carl says of this species: “it is known only by 
two specimens, one collected near Burnaby lake, Vancouver, by Mr. Ken- 
neth Racey in 1933 (Cowan) and one taken in a slough on the Jericho 
Golf Links in 1936, examined by the writer and identified by Mr. George 
P. Holland, of the Dominion Livestock Insect Laboratory, Kamloops.” 

In Washington, this species is rare, and seems to occur only in the 
populated Puget Sound country. Slater, a diligent herpetologist at the 
College of Puget Sound, Tacoma, for many years, had not seen any of this 
species until May, 1937 (Slater). In the year 1939 he saw a total of six 
living specimens from Pierce and Thurston counties along the east side of 
Puget Sound. From this we can draw the alternative conclusions that the 
turtles either have been there all the time, but local observers have not 
seen them (which is very unlikely), or that they have just recently (1939) 
come into prominence because of increased numbers, possib!v a result of 
man’s importing and liberating them. Other explanations -f their dis- 
tribution do not seem plausible. Owen says ‘Apparently this turtle former- 
ly occurred in the lakes of southwestern Washington. It has not been 
found for a period of ten years in the state, although it may still exist.” 
What he interpreted as “southwestern Washington” is a question, for it 
seems he was speaking of the western part of the state, and if so, he must 
have been entirely unaware of Slater’s paper, previously discussed. I have 
been on many field trips in the Tacoma-Olympia region of Puget Sound, 
and along the Columbia River bottomlands in southwestern Washington, 
but no turtles of this species were seen. 

It would seem from the evidence at hand that the northern limits of 
this species in any abundance is reached in the Willamette Valley, in the 
approximate latitude of Salem, Oregon. Although the checklist gives the 
overall northward range into British Columbia, this does not indicate the 
true condition of the distribution of this species on the North Pacific 
Coast. 

According to Storer (1930) this species, “in the northern part of 
its range inhabits the Transition Zone, while through most of California it 
is found chiefly in the Upper Sonoran Zone.” I have seen young in the 
Upper Sonoran Zone of the Lower Rogue River in Curry county, 30 to 35 
miles inland from the Pacific Ocean. Here in the Willamette Valley, the 
area where the greatest abundance is reached is not typically Humid 
Transition, but tends to be Arid Transition, and in places, even Upper 
Sonoran (Gabrielson & Jewett), so it adheres closely to the overall 
“Zonal” distribution of this species into Lower California. 

A few life history notes worthy of mention follow: During the past 
sip years my records show that in the central Willamette Valley, the 
earliest date of occurrence in the spring was February 28 (1948), and the 
latest date in the fall was November 19 (1942). This shows the possi- 
bility of the turtle being at least somewhat active for as much as ten 
months of the year in this area. Farther south it may be active the year 
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around. In one lake near Corvallis, Benton county, I have observed them 
to feed extensively on the “pods” of the Yellow Pond Lily (Nuphar poly- 
sepalum) during the summer and fall. They have also been observed 
feeding upon a dead Mallard duck floating in the water. Cause of the 
duck’s death was not determined. In the central Willamette Valley, the 
turtles leave the ponds on their “egg-laying mission” in late April and 
early May. 
Chrysemys belli bellii 

The range of Chrysemys bellii bellii as given in the Sth edition of 
the Checklist (Stejneger & Barbour) is ‘From western Illinois, southern 
Wisconsin and the Mississippi, northwest into Washington and British 
Columbia east of Cascade Mountains, southwest into New Mexico and 
Texas.” Ditmars gives the same range. This range says nothing of the 
species occurrence west of the Cascade Mountains. Pope goes to the other 
extreme by saying “To the northwest this turtle extends its range through 
Montana and extreme northern Wyoming to the Cascade Mountains of 
Washington and Oregon, in the latter state even crossing them via the 
Columbia River to ascend the Willamette as far as Cottage Grove 
(Storer, 1937).” This latter statement, taken from Storer (1937) is 
erroneous, for so far as the records of my own observations show, together 
with the observations of others in this area, there are no turtles of this 
species in the upper, or southern part of the Willamette Valley. Other 
observers (Storer, 1937; Slater, and Pickwell) agree in that they bring 
the range of this species west through the Columbia Gorge as far as 
Vancouver, in Washington, and the Willamette River and Portland, in 
Oregon. 

As for the distribution in British Columbia, it is in the southern 
part of the province, east of the Cascades (Cowan, Carl) except that the 
species also “occurs in the coastal district at Pender Harbour, on Texada 
Island in the Gulf of Georgia, and in several small lakes in the Alberni 
district of Vancouver Island” (Cowan). 

Owen reports collection of this species in Lake Washington and 
Lake Sammamish in western Washington. Both he and Slater agree that 
although the species is fairly common in eastern Washington, specimens 
found in the western part of the state are undoubtedly transplanted 
through human activities. Slater reports that no breeding activity has 
been observed in western Washington. 

In western Oregon, Chrysemys belli bellit has been reported from 
Sauvies Island and the mouth of the Willamette River near Portland by 
Graf, et al. Nothing further has been published on the range of this 
species in western Oregon. From my field records and observations it is 
very interesting to note that its range practically complements that of the 
Mud Turtle (Clemmys marmorata) in the Willamette Valley. During 
rather intensive summer field work in the vicinity of Salem, I was unable 
to find any of this species south of the Salem latitude previously men- 
tioned as a northern limit for the abundant occurrence of Clemmys mar- 
morata, All specimens observed in waters south of Salem were Clemmys. 
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Very few specimens of Clemmys have been seen within the Willamette 
Valley range of Chrysemys, although field work north of Salem has not 
been as frequent as that in the southern part of the Willamette Valley. 
Chrysemys is fairly common in this northern, or lower part of the valley 
along the Willamette River, its tributary streams and adjacent ponds and 
lakes, particularly in the river-bottom areas. No specimens have been 
found in the higher-elevation, clear-water mountain streams, as has been 
the case with Clemmys. 
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Food Habits of Cave Dwelling Amphibians 
By PuHiLip W. SMITH 


The cave selected for this study, although only a half mile north 
of Waynesville in Pulaski County, Missouri, has apparently been neg- 
jected to a considerable degree by the public, probably due to its small 
size, inconspicuous entrance, and the absence of spectacular formations 
within. It is located in Lower Ordovician limestone of the Gasconade 
formation. The entrance is large enough to permit one to enter upright; 
but at about 200 feet within and beyond, the passage becomes so tortuous 
that it is necessary to stoop and occasionally crawl. At approximately 
1000 feet the ceiling is too low to permit further penetration. A perma- 
nent stream issuing out of the cave renders exploration more difficult 
as the floor is muddy and slippery. Although the stream was found to 
vary considerably in size at different seasons, there is no evidence that 
“wash-outs” occur during wet seasons. The gradient of the stream is 
rather steep and there are frequent pools connected by miniature rapids. 
Few of the pools exceed a yard in depth. The floor is either rock or wet, 
sticky clay. Numerous ledges and crevices are present in the walls, and 
most of the adult salamanders were taken in such places. 

In June the air temperature 25 feet within the cave was 57° F. 
Water temperature at that distance was 54° F. At 200 feet and beyond 
air and water temperature appeared to be constant at 53° F. Nocturnal 
and diurnal temperatures were the same. 

Materials and Methods. Data were obtained by (1) actual observa- 
tions on the amphibians under natural conditions; (2) an attempted 
survey of the coinhabitants that might be potential amphibian food, in- 
cluding both aquatic and terrestrial invertebrates; and (3) subsequent 
dissections of preserved stomachs and analysis of their contents. Collec- 
tions were made in early June and again in early September. These 
showed practically no seasonal variation either in the types or relative 
abundance of potential food items. Likewise, stomach contents taken 
in September were nearly identical with those taken in June, consequently 
the two series have been treated as a single unit. 

Larval salamanders, which were very abundant, were netted from 
ools within the cave. Adults of Typhlotriton spelaeus and Eurycea 
ucifuga were collected on ledges of the cave walls. Rana palustris was 
moderately common as far as 1000 feet within the cave. Eurycea longi- 
cauda melano pleura and Plethodon g. glutinosus were also taken but dis- 
regarded because of their decided preference for the twilight zone. 

Stations were designated by calibrating string at 100 foot intervals 
to determine the approximate position of the collections. At certain of 
these stations plankton samples were taken with a standard towing net; 
and the walls, ceiling, and floor carefully searched for terrestrial inverte- 
brates. All invertebrates observed were taken in an attempt to determine 
types and relative abundance of potential food. 

In the laboratory, stomachs and intestines of 16 Eurycea lucifuga, 
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35 larval and 5 adult Typhlotriton spelaeus, and 9 Rana palustris were 
dissected and their contents recorded. In frequent cases it was impossible 
to determine the insect food more exactly than to family. When possible, 
the stomach contents were examined by specialists. 

Although no amphibians were actually observed taking food, larval 
Typhlotriton were captured on two occasions with adult isopods (Lyrceus 
hap pinae) in their mouths. 

Survey of Potential Food. The species of animals collected have 
been divided into two groups: those forms which appear to be potential 
food, including aquatic and terrestrial forms (table 1), and those co- 
inhabitants whose size or habits reduce the probability of their being 
consumed by cave amphibians. The abundance of potential food items 
and their approximate position within the cave are indicated in the 
following table. 


Species appearing to be potential amphibian food. 












































CRUSTACEANS aa Ss ho 34 67) 8. | 0 
Adult Lyrceus hap pinae ALAIAIAIAIATLA 
Immature L. happinae A|A;I|A/IA|A/]AJA 
Small Cambarus thorax 1 
MYRIAPODS 
Polydesmus hubrichti 1 
INSECTS 
Chironomus sp. larva 1 
Platynus reflexus 1 1 1 
Agabus seriatus a & 1 
Ptiliid beetles 6 
Ceuthophilus gracilipes A|A 
Drosophilid flies 5 
Amoebaleria defessa Aaa ADA AT A, eA 
































Distances are indicated in vertical columns in hundreds of feet. 
“A” signifies abundant. 

On gross examination the water seemed devoid of plankton except 
for individuals of the single species of isopod, L. happinae, which were 
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of such size that newly hatched salamander larvae could not have taken 
them. On microscopic examination, however, the plankton samples were 
found to contain great numbers of immature isopods of the same species. 
These immature crustaceans were very common in both the June and 
September series, and it is possible that they constitute the food of the 
very small larval salamanders. The one crayfish thorax listed above, taken 
in a plankton sample, was the only Cambarus found which was small 
enough to be eaten by salamanders. The potentiality as food of the single 
myriapod is uncertain. 

The dytiscid, carabid, and ptiliid beetles were obviously potential 
food items; but all were too uncommon to be of great importance. Like- 
wise, the drosophilid flies appeared to be uncommon. The crickets, C. 
gracilipes, were moderately common near the entrance; but their large 
size and preference for the cave ceiling reduce the probability of their 
being important food items for amphibians. Probably the dominant ter- 
restrial animal and the chief potential food source for adult amphibians 
was the helomyzid fly, Amoebaleria defessa. 

Adult crayfish, Cambarus virilis, were taken at 200 and 400 feet with- 
in the cave. These crustaceans probably compete with the amphibians for 
the available food; and they may feed on larval salamanders, though no 
mutilated salamanders were observed. Four proglottids of the cestode, 
Ophiotaenia amphiumae, were found in a plankton sample taken at 400 
feet. These were probably passed with the Typhlotriton feces. The oc- 
currence of this parasite has been reported in a ay tg paper (Smith, 
Herpetologica 4:152, 1948). A single specimen of Chrosomus . 
ter was taken at 400 feet, and a single Campostoma anomalum found at 
600 feet. Both fish were extremely emaciated and their intestinal tracts 
empty. Hence, their occurrence in the cave may be regarded as accidental. 
Bats, Pzpistrellus subflavus, were common in the larger rooms, but proba- 
bly the cave merely furnished a retreat during the day. 

Little seasonal variation in food types taken or their relative abun- 
dance was apparent. The large population of isopods apparently support 
the Typhlotriton larvae. Approximately 83% of the stomachs contained 
this crustacean. Actually the importance as food of this form is much 
greater than is here apparent. In bulk this item comprised 96% of the 
total food. The isopods also contribute considerably to the food of the 
terrestrial amphibians, being present in 80% of the adult T. spelaeus, 
12.5% of the Eurycea lucifuga, and 22% of the Rana palustris. 

Actual percentages of other food items found in the stomachs of the 
amphibians are as follows: Diptera, 15%; Coleoptera, 7%; Trichoptera, 
1%; Orthoptera, 1%; Snails (Physella), 1%, and cast skins, 3%. 

Most important food items for the terrestrial amphibians, however, 
are the flies, chiefly helomyzids and drosophilids. It has been shown that 
the former family comprised the greatest source of potential food (table 
1). It is therefore likely that unidentified dipterous fragments are pre- 
dominantly helomyzids. Several insect families are represented which were 
not taken in the attempted survey of possible food. Some of these were 
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probably accidental within the cave, and others may have been taken by 
the amphibians at or near the entrance to the cave. This is quite possible 
as the individual occurrence of the amphibians within the cave was not 
recorded. Grains of sand were present in most of the stomachs examined 
but were probably taken accidentally. Only stomachs of E. lucifuga con- 
tained their own cast skins. 


The fact that four of the nine frogs examined had empty stomachs 
and that three of the remaining five contained non-cave insects indicate 
that they may wander in and out of the cave. This assumption is strength- 
ened by the great abundance of pickerel frogs along the bluff outside 
the cave. 


Farner (Copeia 4:259-61, 1947) pointed out that the two sala- 
manders in Crater Lake, Oregon, although feeding in the same habitat, 
did not compete for the available food, one species being chiefly pre- 
dacious and the other a scavenger. This situation is apparently not true 
in adult Typhlotriton spelaeus and Eurycea lucifuga which, presumably, 
occupy the same habitat and utilize the same food. The data secured do 
suggest, however, as a corollary of Lack’s rule, that when two species do 
feed in the same habitat and do not select different diets, one of the two 
is strongly dominant over the other. Our information neither confirms nor 
denies this hypothesis, which, nevertheless, does seem reasonable. In the 
cave two inexplicable and complicating factors are that (1) no larval 
Eurycea were secured although adults were fairly common, and (2) ex- 
tremely few adults of T'yphlotriton were found while larvae occurred in 
great numbers. 


As may be suspected these cave dwelling amphibians exhibit no pre- 
dilection in food habits. Yet the fact that such large populations can 
exist in such a limited habitat and with so small a number of coinhabi- 
tants demonstrates a remarkable balance. 


I am very grateful to Dr. C. S. Spooner for guidance throughout the 
course of the study. I am indebted to the following specialists for deter- 
minations of animals collected in the cave: Drs. S. C. Bishop, J. G. 
Mackin, M. W. Sanderson, W. C. Stehr, R. V. Chamberlin, A. C. Walton, 
T. H. Hubbel, H. J. Van Cleave, D. F. Hoffmeister, C. H. Curran, and 
Mr. Hugh B. Leech. Drs. Hobart M. Smith, H. K. Gloyd, and H. H. 
Ross have assisted with helpful suggestions, and I am especially grateful 
to Drs. Smith and Ross for their constructive criticism of this paper. 


URBANA, ILLINOIS 
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Gila Monster Swallows Quail Eggs Whole 


By LESLIE P. ARNBERGER 


It has been known for some time that the Gila monster, Heloderma 
suspectum, makes up the majority of its diet from bird eggs, but there 
are doubtless many interesting food habits of this reptile which are still 
to be discovered. 

At Casa Grande National Monument we have recently had the op- 
portunity of making some very interesting observations regarding the food 
habits of this unusual desert reptile. 

On the morning of April 18, 1948 a Gila monster was delivered to 
Mr. Albert T. Bicknell, custodian of Casa Grande National Monument. 
The collectors stated that the animal had been captured about noon of 
April 17, in the vicinity of Tonto National Monument. The animal was 
placed in an empty wooden box and carried to Coolidge, Arizona. Upon 
arrival four eggs were found in the box. The next morning the eggs were 
still in the box but were either badly smashed or cracked. The eggs were 
those of the Gambel quail, being white with brown spots and were hard 
shelled. Such eggs would be available at this time of year for the quail 
nest in April. 

The presence of the eggs in the box was somewhat of a mystery so 
the animal was placed in a 14 inch mesh wire cage securely wired shut, 
for observation. About noon on April 19, five more eggs, identical to the 
first, were found in the cage. One egg was in almost perfect condition, 
being very slightly cracked. 

The presence of this second group of eggs posed a problem, but we 
feel that we have a logical explanation. The possibility of the eggs being 
purposely placed in the cage was eliminated. Only the Gila monster 
itself could be responsible for their presence. 

It would seem logical to assume that the Gila monster had chanced 
upon a quail nest and eaten at least nine eggs shortly before being cap- 
tured on April 17. As a result of handling and the rough ride in the box 
the animal regurgitated four eggs which were found upon arrival at 
Coolidge. After being placed in the cage the animal proceeded to regurgi- 
tate five more eggs which were found in the cage at noon of April 19. 

This observation raises several questions of interest. All information 
available on the subject states that in eating eggs, the Gila monster breaks 
the shells and laps up the contents with its broad tongue. Our observa- 
tions contradict this as there can be no doubt that the eggs found with our 
animal were swallowed whole. 

Another interesting point is brought out by the fact that the second 
group of eggs to be disgorged had been in the digestive tract of the lizard 
for at least 48 hours and possibly longer without having the shells dis- 
solved. 

The animal was kept in captivity for about 3 weeks before being 
released. During this time three hens eggs were eaten but the Gila mons- 
ter made no attempt either to break the egg or swallow it whole. The eggs 
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had to be broken and the contents poured into a shallow pan before the 
animal would show any interest in eating. 

It is hoped that this observation will stimulate further investigations 
which will demonstrate the validity of our conclusions. 


CASA GRANDE NATIONAL MONUMENT, 
COOLIDGE, ARIZONA 





THAMNOPHIS S. SAURITUS EATS OWN YOUNG.—On August 8, 
1948 Richard Brown captured an adult Thamnophis s. sauritus at Pokagon State 
Park, Steuben County, Indiana. The snake was put in a cage at the camp where 
Brown was staying. Two days later the snake gave birth to five young. The third 
day Mr. Brown discovered the mother snake eating one of the young. He arrived 
at the scene just when the posterior half of the young was protruding from the 
snake’s mouth. The snake was soon swallowed, and Brown made a close examina- 
tion of the cage. The other young were not to be found. Since the cage was ab- 
solutely tight and no other snakes or animals were in the cage, it is inevitable 
that the mother snake consumed her entire brood. The length of the female was 
73.1 cm.—WiILLiAM E. DUELLMAN, 436 Greenmount Blvd., Dayton, Ohio. 





FEEDING OF THE MUD SNAKE, FARANCIA ABACURA REINW ARD- 
TH, IN CAPTIVITY.—Mr. G. P. Meade, of Gramercy, Louisiana has shown that 
the principal food of the mud snake. Farancia abacura reinwaratii, is the eel-like 
amphibian, Amphiuma means tridactylum. (1948, Science Monthly, 63:21-29.) 
We have two five foot specimens of reinwardtii at the Lincoln Park Zoo Reptile 
House, caught near Gramercy, Louisiana in April, 1946. They are kept in a simu- 
lated swamp cage with Spanish moss and cypress knees for scenic effect. The cage 
is covered with mud under about six inches of water. The depth of the water 
tapers off to a dry bank towards the rear part of the cage. Usually the mud 
snakes are inactive, spending most of the day resting in the water or upon the 
bank. At feeding time, however, they become astonishingly active, rushing about 
with the alertness of feeding water snakes of the genus Natrix. When excited, our 
specimens follow a trail made by dragging an Amphiuma across the floor and will 
snap at a stream of water from a hose, apparently aroused by the motion of the 
water. Mr, G. P. Meade informs me that he has noted this action among some of 
his captive specimens. 

Since Amphiuma is difficult for us to obtain, especially during the winter 
months, it became necessary to find a substitute, several years ago. While the 
majority of our specimens refused to feed on any other type of food, one specimen 
did take a large example of Rana capito, placed in the cage as a show specimen, 
during the excitement induced by the presence of Amphiuma in the cage. Mr. R. 
Marlin Perkins suggested rubbing a piece of meat with an Amphiuma, since it was 
apparent that the odor of the Amphiuma was the stimulating factor. The scented 
meat was grabbed and promptly accepted. Though herring and smelt were eagerly 
taken, herring seems to disagree with our specimens, the fish being disgorged a 
number of times before it is finally swallowed. Meat, either beef or horse, appears 
to be the best substitute for the Amphiuma since it can be cut into convenient 
strips, scenting one end by rubbing it with a piece of Amphiuma and dipping the 
opposite end in cod liver oil. The odor of the cod liver oil does not seem to 
prevent the snakes from recognizing the odor of the Amphiuma. Unscented meat 
or fish is refused. The feeding of our mud snakes has become a simple matter. A 
section of Amphiuma is kept in the freezing compartment of our refrigerator when 
not in use. At feeding time it is placed in warm water until it thaws out when it 
is rubbed freely on the fish or meat and then returned to the refrigerator. In this 
manner, the same piece has been used successfully for more than seven months.— 
Bert TSCHAMBERS, Lincoln Park Zoo, Chicago. 
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An Erythristic Thamnophis sirtalis sirtalis 
By CHARLES C, CARPENTER 


During the summer of 1946, I was a member of a collecting party 
from the University of Michigan Biological Station, that went to Bois 
Blanc Island, Michigan, in the northern part of Lake Huron. I collected, 
along with many other forms of reptiles and amphibians, a very red 
Thamno phis S. sirtalis, quite distinct from the usual color variations of 
this snake, as follows: (Colors taken from “Color Standards and Color 
Nomenclature” by Robert Ridgway.) 

Dorsal stripe—Etain Blue, posterior of scales flecked with Black, outer 
halves of outer rows of stripe same as dorsal inter-stripe area. Dorsal 
inter-stripe areas—Dull Purplish Black with a glossy velvet-like appear- 
ance. Lateral stripes—Base of Microline flecked and blotched with Flame 
Scarlet on anterior 2/5. First rows of dorsal scales—Liver Brown flecked 
on upper margin by Flame Scarlet. Ventrals and subcaudals—Kaiser 
Brown with Liver Brown on margins. Lower labials and chin shields— 
Ivory Yellow base flecked with Flame Scarlet. Upper labrials—Flame 
Scarlet, some Black on posterior margins. Preoculars—Slightly Flame 
Scarlet on ventral half, upper half Dull Purplish Black. Postoculars— 
Lower ones and lower 1/2 central ones mostly Liver Brown, upper half 
of central ones and upper ones Dull Purplish Black. Nasals and loreals— 
Liver Brown. Internasals, prefrontals and parietals—Dull Purplish Black. 
Temporals—Anterior lower corner Liver Brown, rest a Dull Purplish 
Black. Rostral—Flame Scarlet ventrally shading to Liver Brown dor- 
sally. Dorsal skin—Base skin color of stripe (every three rows) Ivory 
Yellow flecked with Flame Scarlet. Rest of skin Black. Ventral spots— 
Dull Purplish Black. Dorsal scale base color shading from Dull Pur- 
ey Black to Light Brown Seal in caudal region. Dorsal stripe fades on 
ast 4/5 of caudal region. 

Dymond (1928, Univ. Toronto Studies Biol.) mentions a red garter 
snake from the Lake Abitibi region of northern Ontario and he also men- 
tions that the Indians of this region report peculiar red snakes. In a 
letter from Dr. E. B. S. Logier (Royal Ontario Museum), he relates hav- 
ing obtained a very red specimen from this region also. Toner (Copeia, 
1935, No. 1.) says that specimens from Ontario show great color varia- 
tion. Dr. Norman Hartweg (Univ. Mich. Mus. Zool.) has a letter from 
one Father Stanislaus, who states that he has in his possession a very red 
garter snake from Beaver Island in the northern part of Lake Michigan. 
Both Dr. T. Nelson (Hunter College) and Dr. F. C. Blanchard (Univ. 
Mich.) have mentioned to me that they have seen garter snakes from 
northern Michigan with varying amounts of red, especially anteriorly. 

I do not think enough is known about this peculiar color phase to pro- 
pose whether it is truly genetic or not. It has been suggested to me that 
it may be a color form similar to melanism, from which it could be in- 
ferred that it is a hereditary character. 

From reports and from scant literature it would seem that a popu- 
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lation of garter snakes does occur in northern Michigan and northern On- 
tario which shows a peculiar reddish tendency in some specimens. This 
red color is not limited to the skin, but is the color of the actual scale. 

At the time this snake was caught, I noticed that it had an infection 
on its ventral side which tended to annoy it greatly. Later in the fall, 
this infection spread reaching the head and tail. 

Between August 1946 and June 1947, this snake shed 8 times, at 
about 30 day intervals. This frequent shedding is more than I believe 
to be normal under cool laboratory conditions. Since a snake is unable, 
except by rubbing or soaking in water, to rid itself of any irritation, fre- 
quent shedding may be an attempt to rid itself of a skin infection or 
parasite. 

A peculiar occurrence in the shedding of this snake was that all of 
the slough came off with ease except the antocular membranes. By close 
inspection, it could be noticed that the snake had an accumulation of at 
least 3 of these membranes on each eye which had never been shed. In 
December, the eye regions began to swell up until the whole head was 
effected and the parietal scales were becoming parted. The snake also 
became very sluggish and pale in color. Using a sterile needle, I re- 
moved these membranes from the eyes, and in doing so, they all remained 
fast, so that the eyes were left with no protection. Though the eyes dried 
up blinding the snake, it regained vitality and ate regularly. 

Color photographs have been taken of this individual. 

UNIVERSITY OF MICHIGAN 





AIRPLANE INTRODUCES CEMOPHORA COCCINAE TO TEXAS.—Five 
specimens of Cemophora coccinae (Blumenbach) an abundant species of South 
Carolina, Georgia and Florida, were taken during 1947 when the writer was sta- 
tioned at the United States Naval Air Station, Corpus Christi, Texas. Attention 
was first drawn to these snakes in March, 1947, when the writer received a call 
from hangar 2-C which stated that two “coral” snakes were seen prowling about 
one of the offices. Examination disclosed that the specimens were Cemophora 
coccinae. Repeated collecting around the hangars, landing field and the scrap piles 
brought three more specimens to light during the remainder of the year. There 
is no doubt that these snakes were accidentally brought in from Pensacola, Florida, 
from which station we received much air cargo. Large numbers of crates, as 
those used for shipping aircraft motors, were kept piled outdoors on the grounds 
of the Corpus Christi Station. If the same method was practiced in Pensacola it 
is easily understood how the specimens got into the cargo. When the crates ar- 
rived they were stacked until such time as needed, giving the specimens ample 
time to crawl out. An example near the finished sewage plant, approximately one 
mile from the hangar, was the specimen caught farthest from its place of entry. 
Given ample time the species may eventually multiply and become an addition to 
the herpetology of Nueces County, Texas.—WALTER AUFFENBERG, Sinclair Prairie 
Oil Co., Houston, Texas. 
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New Herpetological County Records 
from Central Minnesota 
By RicHarp B. Loomis and J. KNox JONES, JR. 


During the summers of 1941, ’42, 43 and ’47 several collections of 
amphibians and reptiles were made in Central Minnesota by the authors. 
Dr. W. J. Breckenridge, Curator, Minnesota Museum of Natural History, 
examined the Crow Wing County specimens and reported on them in his 
“Reptiles and Amphibians of Minnesota,” U. of Minn. Press, 1944, The 
specimens reported here represent new county records based upon a grou 
of one hundred and seventy-one specimens in the Herpetological Col- 
lection of the University of Nebraska State Museum. These are from four 
counties: Becker, Cass, Crow and Hubbard. All of the localities are in 
the northern coniferous forest region. 


The numbers in parentheses indicate the number of specimens. 

Ambystoma jeffersonianum (Green). Cass County, 15 miles E 
Walker (4). The Jefferson’s salamanders were all collected in late August 
and early September from decayed logs and stumps by J. William Rein- 
hard. The four specimens measured 52; 61, 63 and 87 mm. in length. 


Hyla versicolor versicolor LeConte. Hubbard County, Belle Tain 
Lake, 3 miles SW Nevis (2). Two immature examples of the common 
tree frog were found in tall grass near the beach on August 3, 1947. 

Rana pipiens, form burnsi. Becker County, Detroit Lakes State Fish 
Hatchery (5). Hubbard County, Belle Tain Lake, 3 miles SW Nevis 
(1). The form burnsi of the leopard frog was common around Belle 
Tain Lake along the lake shore. It was abundant everywhere at Detroit 
Lakes and probably outnumbered typical Rana pipiens. 

Rana sylvatica cantabrigensis Baird. Hubbard County, Belle Tain 
Lake, 3 miles SW Nevis (5). The wood frog was common along the 
shore of Belle Tain Lake in tall grass and semi-swamp areas. 

Heterodon platyrhinos platyrhinos (Latreille). (See Klauber, Copeia 
1948, p. 1.) Hubbard County, Nevis (DOR, not preserved). The 
eastern hog-nose snake appears to prefer sandy areas not heavily forested. 

Opheodrys vernalis vernalis (Harlan). Crow Wing County, Pelican 
Lake, 5 miles E Nisswa (9). A colony of smooth green snakes was 
found in a small meadow five miles east of Nisswa, on August 10, 1942. 
A sample of this population consisted of three females and six males. The 
lengths ranged from 221 to 345 mm. The males averaged slightly longer 
than the females. The female ventrals were all 138; male ventrals aver- 
aged 127.5, range 123-130. 

The comparison of data in Grobman (Misc. Publ., Mus. Zool., U. 
Mich., No. 50, 1941) to these specimens shows that both the averages 
and ranges fall within the variation of the eastern smooth green snake 
Opheodrys vernalis vernalis (males less than 131 ventrals, females less 


than 140 ventrals), although they are slightly higher than counts from 
eastern specimens. 
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This is not a new county record, but it is included because there are 
very few. records from Central Minnesota. 

Storeria occipitomaculata occipitomaculata (Storer) . Hubbard County, 
Belle Tain Lake, 3 miles SW Nevis (6). The red-bellied snake was 
found commonly under bark and logs. Four females contained respec- 
tively, thirteen, thirteen, eleven and three young on August 4, 1947. 

Chrysemys bellii bellit (Gray). Crow Wing County, Pelican Lake 
(3). The painted turtle was uncommon at Pelican Lake. 


UNIVERSITY OF NEBRASKA STATE MUSEUM, 
LINCOLN, NEBRASKA 





DEATH OF A SNAKE FROM TOAD VENOM.—In December 1945, the 
Chicago Natural History Museum placed on deposit at the Lincoln Park Zoo a 
specimen of the Akamata snake, Dinodon semicarinatum Cope, received by the 
museum from one of the Riukiu Islands. It was placed in a cage in the basement 
of the Reptile House, where a variety of food was offered, but nothing seemed to 
interest it. It remained coiled and inactive in a corner of its cage. After about 
a month of fasting, a leopard frog, Rana pipiens, was introduced into the cage. 
The snake at once changed from its listless behavior to one of extreme alertness, 
rushing about with an astonishing display of speed. It grabbed the frog in the 
middle of the body, using no part of the body to subdue its prey, the frog was 
worked into swallowing position with the jaws and swallowed head first. For a 
time, whenever anyone passed behind its cage, the snake watched attentively as 
if anticipating another meal. The specimen continued to feed regularly on frogs, 
accepting one or two each week. 

In September 1946, I noticed the Akamata in evident distress, shaking its 
head violently from side to side, as if trying to disgorge food. Examination 
proved the trouble to be a 36 MM. specimen of Bufo americanus lodged in the 
throat. The toad had just been accidentally put in the cage by a new keeper. The 
paratoids were deflated and more or less indented, lacking the usual convexity. 
Pressure applied upon the paratoid glands failed to exude more than a very small 
amount of venom remaining. Several minutes after the discovery was made, the 
fore part of the snake’s body lost all power of motion and hung limply in my 
hand. The hinder part still moved slowly from side to side. Death ensued so 
rapidly, that I feel safe in assuming that it was due to the effects of the toad’s 
venom. Complete paralysis occurred fourteen minutes after discovery. The snake 
measured 551 inches at the time of death. Toads of the genus Bufo apparently 
do not occur on the island in the Riukiu chain on which Dinodon semicarinatum.— 
BERT TSCHAMBERS, Lincoln Park Zoo, Chicago, Ill. 





COPPERHEAD IN A TREE.—For about ten years I have collected reptiles 
and amphibians in McLellan County and other sections of Texas. During this 
time a large number of Broad-banded Copperheads, Agkistrodon mokasen laticine- 
tus, have been taken from under stones, in or beneath logs, among piles of drift- 
wood four or five feet above the ground, but never in a tree. On July 10, 1948, 
while hunting along a small dry creek about 20 miles west of Waco I found a small 
adult copperhead = 18 inches long, coiled in an apparently resting pose on the 
uppermost branches of a small tree, seven or eight feet above the ground. No 
hird nest, bird, lizard or other living thing was seen in or near the tree which 
might have caused the snake to climb in search for food—J. E. JoHNSON, JR. 
Waco, Texas 
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Collecting Coral Snakes, Micrurus fulvius tenere 
in Texas 
By J. D. RuIck, JR. 


The following notations concern the collecting of ten specimens of 
Micrurus fulvius tenere between five and fifteen miles south of Corpus 
Christi, Texas, on the Chapman and King ranches. Four collecting trips 
were made, all during August of 1946. 


The method used to collect these snakes was to drive down the 
middle of little-used highways at fifteen miles per hour between the hours 
of six p.m. and midnight. Three of us generally hunted together; one 
driving and the other two sitting on opposite front fenders of the car. 
The car was equipped with a pair of yellow fog-lights which were directed 
outward at an angle of forty-five degrees in order to light up the edges 
of the road. The driving lights were used originally in the dim position, 
but we found that we would be too close to the specimens when first seen 
to stop before passing them. Moreover, with the lights on dim they 
were of little or no use to the man on the left fender. However, with 
the lights on bright we found that both-sides of the road would be lit up 
fairly well, and too, in many cases the quarry could be seen in time to 
stop with the reptiles still in the headlights. In addition to the fog-lights 
and the driving lights, the car has a rear back-up light to light up the 
area behind the machine. This soon proved to be invaluable as we often 
passed by the serpents before we could stop, and in these cases, the 
specimens were still in the light where they could be readily seen. Each 
collector also carried a three-cell flashlight. 

The driver would drive down the center of the road and watch for 
the signal to stop from either coliector—merely the raising of the inside 
arm to a horizontal position. I wish to caution any of the readers that 
may try this night automotive hunting not to ride with the instep of your 
boot resting on the bumper. If you do, your heel will catch when the 
driver comes to a sudden stop, and thus throw you forward onto the 
pavement—horizontally. 

The roads were of the black-top variety and had little or no elevated 
shoulders to speak of, but blended right into the surrounding vegetation. 
All four hunts were made in the light of a one-quarter moon with the 
temperature in the mid-seventies and with a slight breeze blowing. The 
exact humidity was not recorded, but it was certainly very low. The 
surrounding vegetation for the most part was low grass and mesquite 
bush growing in loose, sandy soil. 

Seven of the snakes were caught alive, and three were found dead 
on the side of the road, apparently victims of automobiles. One of the 
live snakes was sent to the St. Louis Zoo where it died shortly thereafter. 
Mr, Lentz told me that it had refused all food. Another died the morning 
following capture, from what I do not know. Two emaciated specimens, 
as well as the one which died, were opened and their stomach contents 
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examined. One was empty, one contained an eleven inch Thamno phis 
marcianus, and the third contained a small specimen of the genus Sonora 
as well as a small frog which I was unable to identify. The remaining 
three live specimens were shipped to a friend of one of the other col- 
lectors in Florida. We soon received word that all three died shortly 
after, and they, too, had refused all food. 

The smallest example was eighteen inches long and the longest 
measured twenty-nine inches. 

The coral snake appears to be much more common than formerly 
supposed, at least in the area around Corpus Christi, as ten specimens in 
four trips cannot be considered rare, particularly when it is recalled that 
all ten were caught in the same ten mile stretch of road. 

In each case, the specimen when first observed was traveling down 
the center of the road in a slow, lateral undulating movement. When 
first touched with the snake-hook the snake would start for the side of 
the road at an astonishing rate of speed, and I noticed that it would use 
the sidewinding motion of Crotalus cerastes—and quite efficiently at that. 
If restrained by the stick the reptile would writhe violently and bite time 
and again on the steel of the snake-hook. The bites were all made with 
sidewise slashes that would have been difficult to avoid had one attempted 
to pick the specimen up with the fingers. In each case of biting, the 
intended captive would retain its hold and chew for three to five seconds 
before releasing, only to slash again immediately. In the meantime, the 
little snake would be coiling and uncoiling its body about the stick with 
very rapid movements. They certainly showed no evidence of sluggish- 
ness whatever, but were all extremely pugnacious. During these antics, 
three of the specimens doubled back the tip of their tail, and at the same 
time, flattened it dorso-ventrally until it resembled the head to a remark- 
able degree. More than once I had to look twice to be sure which end 
was which, so rapid and dextrous were the movements of both head and 
tail. Pinning the specimens so that they could be grasped safely was out 
of the question, unless one had no regard for the condition of the reptiles 
and mashed their heads to the ground with the snake-hook; this we 
declined to do as we wanted them in good condition. 

However, they do have an “‘Achillies heel” which makes their cap- 
ture far simpler and safer than that of capturing a large Natrix. After 
three to five minutes all specimens stopped suddenly and relaxed in a 
limp, and apparently exhausted, condition. At this time a sack can be 
placed on the ground in front of the serpent, and while one edge of the 
sack is held up, it is only necessary to head the snake into the sack and 
he will obligingly go the rest of the way unaided; at least all of those 
that we caught did. It may take a few minutes of the collector's time to 
wait for the coral snake to calm down; but, it is certainly safe, as I am 
sure that to try to Pp one in the conventional manner would be inviting 
almost certain accident. The few coral snakes that I have had the oppor- 
tunity to observe in the daylight in their natural habitat were quite 
lethargic as many writers have claimed. 
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Arboreal Habits and Feeding of the Grid-lron 
Tailed Lizard 


By KENNETH S. Norris 


On August 23, 1947, while collecting on the Snow Creek bajada, an 
alluvial fan located on the north slope of Mt. San Jacinto, Riverside 
County, California, three specimens of Callisaurus draconoides gabbii 
were observed resting in bushes at varying distances above the ground. 
The observations were made in an area covered with sandy hillocks from 
three to ten feet in height, usually topped by large Creosote bushes 
(Larrea divaricata). Rocky washes traverse this sandy area in various 
places. A combination of a summer day and reflection from the white 
sand made the area uncomfortably warm. 

One individual of Callisaurus was observed sitting about six inches 
above the ground on the top of a Mormon Tea Bush (Ephedra califor- 
mica) in direct sunlight. Two others were observed in Creosote bushes. 
While trying to noose one individual, which was resting on a boulder, 
another medium-sized lizard jumped out of a nearby Creosote bush from 
a height of approximately two feet. The last individual was observed 
resting on a branch about ten inches above the sand in partial shade. 

Air temperatures were as follows: At five feet above surface (Ther- 
mometer shaded with hand) 36 C; at one centimeter (Also shaded) 46 C. 
The following cloacal temperatures were obtained: for Uma inornata 
40.5 C, and for Callisaurus d. gabbii 38.8 C, The latter individual was 
resting on a boulder about one foot above the sand when captured. Unfor- 
tunately I was unable to obtain cloacal temperatures of the lizards resting 
in bushes. 

Two possibilities seem to present themselves as explanations of this 
semi-arboreal habit: (1) That the lizards were feeding on flowers or 
insects that they could obtain by climbing the bushes, (2) That the 
lizards climbed the bushes as a temperature control mechanism allowing 
them to move above the highly heated surface layer of air to a more 
temperate upper layer. (See R. B. Cowles, Copeia, October 1946, p. 172.) 

An examination was made of the stomach contents of twenty-two 
specimens of the Grid-Iron Tailed Lizard which were captured as follows: 
Four specimens from Snow Creek, Riverside County, California; five 
from the Mojave Desert near Phelan, Los Angeles County, and thirteen 
from Cajon Wash at Devore, San Bernardino County. 


No. of %o of total 
Food Items Stomachs by volume 
Unidentified chitin 20 30% 
Coleoptera 11 18 
Orthoptera 11 22 
Hymenoptera (Bees and Wasps) 8 8 
(Ants) 9 5 
Diptera 4 4 
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Lepidoptera 

Homoptera 

Uta stansburiana (juvenile) 
‘Sand grains and rock chips 
Plant remains 


In a number of instances it was possible to identify the insect remains to 
family. The following is a list of these insects observed: Ladybird beetles, 
snout beetles, grasshoppers, stick insects, horseflies, houseflies, bees, one 
yellowjacket, ants, and spittle bugs. 


Leaf tips of Franseria dumosa, possibly accidentally ingested and of 
doubtful food value were found in six stomachs in a bleached condition 
but otherwise undigested. These leaf tips were always found in stomachs 
containing ants. Fruiting heads of a member of the family Com positae, 
Stephanomeria (Species pauciflora and or exigua), and remnants of 
flowers from a member of the family Boraginaceae were also identified 
(Possibly Cryptanthus). It is possible that the lizards ate these flowers 
for their nutritive value. In two stomachs, only these flowers and a little 
sand were found. No traces of plant material from Larrea or Ephedra 
were found. 

These data, obtained from stomach contents, do not support the 
explanation that the Grid-Ironed Tail Lizard climbs low bushes to obtain 
plant food as seems to be the case with Dipsosaurus d. dorsalis, but they 
do not rule out the possibility that insect food may be obtained in this 
manner. It seems more likely, however, that the arboreal habits of 
Callisaurus d. gabbii are the result of attempts to regulate body tempera- 
ture by the invasion of a cooler upper stratum of air. 

Plant identifications were kindly supplied by Drs. Carl Epling and 
Mildred Mathias. Mr. Robert G. Lindberg and Mr. Donald F. Mitchell 
assisted with the field work. 


UNIVERSITY OF CALIFORNIA AT LOS ANGELES 
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ATTACK BY A PET ALLIGATOR.—On April 6, 1944 I received a 1014 
inch alligator, supposedly 6 months old. He now (1948) measures 31 inches. 
During warm weather he takes meat readily, but before going into or coming out 
of hibernation he will take only live fish. Once per week the meat is dipped in 
cod liver oil. He has a definite hunger bark. He hibernates in a closet with a 
box turtle and every ten days they are soaked for an hour in warm water. When 
released they return to the closet without hesitation. 


Ditmars has written about a pet Kabara-goya which became vicious when 
placed in the sun, but I did not expect such action from my alligator. Wishing 
to take some pictures, I carried the alligator to the front porch where he lay 
quietly, but with mouth wide open. I walked around him, taking some pictures, 
when he suddenly tried to jump at me, but failing to reach me he turned and 
jumped at Dr. Brandt. The alligator left the ground with all four legs at once, 
hissing and lashing about with his tail. When carried back into the house he hid 
and in a few minutes was as gentle as ever—LEONORE BRANDT, Cincinnati, Ohio. 

(Mrs. Brandt has a television show, ‘Pointers on Pets,” WLWT, Cincinnati. 
The purpose being to familiarize the public with the more unusual kinds of pets.) 
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Salamander Notes From the Eastern United States 
By WittraM A. HILTON 


On an automobile trip across the continent during April and May 
1948, salamanders were collected when possible. A few of the more 
interesting points are mentioned. 

Desmognathus of various species were obtained from northern New 
York to Oklahoma. D. fusca was collected at many places, especially in 
N.Y., Penna. and several of the southern states. D. 9g. quadramaculatus 
was collected especially in N.C. on Grandfather Mt. where they were not 
found as abundantly as on a previous visit. A few D. wrighti were also 
collected here. D. 0. ochrophaeus were collected in many places, with 
marked differences in markings. The most northern were obtained along 
the Fulton Chain of Lakes, Hamilton Co. N.Y. Two at Eighth lake 
were 67 and 85 mm. long. The larger had eggs about ready to be 
deposited. Two specimens obtained in north central Penna. at the N.Y. 
line were so much like Eurycea b. bislineata as to be mistaken for them 
until examined in the laboratory. Many D. 0. carolinensis were collected 
in the southern states exhibiting many variations in color patterns. Except 
for locality it would be difficult to distinguish many from D. 0. 0. At the 
top, or near the top of Rich Mt. Oklahoma a number of — of 
D. f. brimleyorum were collected, some nearly ready to deposit eggs 
(April 18). These were much the same as others collected at the foot 
of the mountain in 1946. 

Several specimens of Leurognathus m. marmorata were collected on 
Grandfather Mt., both larvae and adults. Larvae of what were taken to 
be M. m. intermedia were taken in western N.C. near the Tennessee line 
at about 3,000 feet elevation. 

A large number of Exurycea b. bislineata were obtained from New 
York southward. There was some slight variation in the amount of dark 
pigment in the center of the back, but otherwise they were quite uniform 
in color and markings. Near Wilmington, N.C. two specimens were 
obtained that at first were thought to be Manculus, but each had five toes 
on the hind feet and they were not very yellow below. Each had 14 
costal grooves, one was 58 mm. long and the other 44. I considered them 
to be E, b. b. 

Fifty-five years ago on Ellis Creek, Tioga Co., N.Y. I found a speci- 
men of &. longicauda. 1 think this was the first record of this species 
in southern New York. I have looked in this place many times since 
with no further specimens of the species to be found. Since then many 
have been collected by members of the department of Zoology of Cornell 
Univ. in Tioga County and on May 20, 1948, I found four in a small 
hillside brook, a tributary to Shepherd’s (Cayuta) Creek, about six miles 
from where I first found a specimen 55 years ago, but over the hills and 
in another valley. This species is hard to secure as it is very active and 
when disturbed goes deep into the wet gravel or under the largest stones. 

Plethodon glutinosus glutinosus was found here and there from New 
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York to N.C., always in rather dry situations. P. metcalfi was found 
especially on Grandfather Mt., N. C. P. c. cinereus was collected quite 
generally from N.Y. into the south. Six out of 37 specimens were uni- 
form in coloration without the red-brown dorsal stripe and one was 
variegated red and darker in the back region. The costal grooves varied 
from 15 in one specimen with a very broad dorsal red area to 20. There 
seemed to be a similarity in specimens of a small area in respect to this 
character. In one locality in southern N.Y. near the Chemung and Tioga 
county line, 12 specimens all had 19 costal grooves. In another locality 
in Tioga Co. 6 miles away, all 18 had 20 grooves. In the Allegheny 
State Park, N.Y., 16 specimens had 18 and 19 costal grooves. In the 
same park in Penna. a few miles further south, eight had 17 costal grooves. 


Several P. jordani adults were collected at the edge of the Great 
Smoky Nat. Park, at about 5,000 feet elevation. With them were a 
number of not very typical D. 0. c. About 11 young salamanders from 
31 to 36 mm. in length were taken at the same place. The smallest was 
not distinctively marked but all the rest had a double series of large 
light areas on the back, similar to the markings of young Desmognathus, 
two had cheek patches like P. jordani but not so brightly colored. These 
may have been young of two species, but all seemed the same in general 
appearance. If all were P. jordani then only two showed cheek patches. 
If all were Desmognathus then two were marked somewhat like P. jordani. 
I am inclined to consider them young of P. jordani, as they seem so much 
alike, but all had a small number of costal grooves, 14 in all but three, 
13 in two and 15 in one. 

Gyrinophilus p. porphyriticus larvae and adults were collected in a 
small woodland stream in Tioga Co. N.Y. and about a mile from here in 
the edges of the much larger Ellis Creek, other larvae and adults were 
also obtained; quite a different locality and environment. 

Near Jocasse, S.C. at the edge of a small deeply wooded ravine a 
specimen of Pseudotriton ruber schencki was collected, but unlike some 

escriptions the lower parts were not lighter or flesh-color but fully as 
deep a red as other parts of the body. 


POMONA COLLEGE, CLAREMONT, CALIFORNIA 





CANNIBALISM OF THE KING SNAKE, LAMPROPELTIS G. GETULUS. 
—Two Common King Snakes, Lampropeltis g. getulus were placed in the same 
cage prior to an exhibit. Neither snake had been previously observed to eat other 
snakes during the six months period that they had been observed. The snakes 
were of almost equal length, their differences being less than six inches and the 
specimens being over three feet long. 

bout one hour after the snakes were placed together, they were observed 
to be tightly coiled together. A close examination revealed the body of the 
smaller snake to be partly devoured by the larger. The snakes were disengaged 
and the smaller was found to be dead. The dead snake was given back to the 
cannibal and the latter proceeded to eat it in about an hour's time. The cannibal 
was much bulged from the meal and its power of locomotion was greatly impeded. 
—PAUL M. DANIEL, 2332 Auburn Ave., Cincinnati, Ohio. 
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Territorial Behavior in Xantusia 


Received February 10, 1948 
By Cares H. Lowe, Jr. 


Sixty adult Desert Night Lizards, Xantusia vigilis (30 Sf oO and 
30 2 ¢), from Antelope Valley, San Bernardino County, California have 
been kept in the laboratory since February 13, 1947. They have been 
maintained in a cage with drinking water and a corn meal substratum in 
which mealworms (Tenebrio molitor) breed and live. They have remained 
healthy as is indicated by the fact that the females produced normal young 
after six months in the cage. Heat is supplied by an overhead infra-red 
lamp. Balsa wood shelters at varying distances from the heat source 
enable the lizards to select preferred temperatures. 

During the spring (1947), fighting was observed between the cap- 
tive lizards. Probably the frequency of it was influenced by crowding. 
Fighting occurred mostly at night, but was also observed in the daytime. 
In only one instance was a contestant identified as female, although several 
battles in which the participants could not be sexed may have involved 
them. External sexual dimorphism in Xantusia is slight and does not 
insure 100% identification as to sex. 

In typical fighting stance, the lizards rise up on their legs, arch their 
backs, lower their heads, and slowly approach one another sidewise, fre- 
quently pausing and vibrating the tail, particularly the tip. Suddenly, 
when close, one of the rivals dashes at its opponent and usually grasps 
it by the head, snout or neck and both twist or roll over rapidly one 
or more times; they separate just as suddenly and may resume fighting 
until one retreats. Fights do not involve more than two individuals at 
one time. The battles are real and in contrast to the territorial bluffing 
of Letocephalus reported by Noble and Bradley (1933, Ann. N. Y. Acad. 
Sci., 35:25-100). The combat approach and stance of X. vigilis is similar 
to that reported for the nocturnal Coleonyx variegatus by Greenberg 
(1943, Physiol. Biol., 16:110-122). 

Undoubtedly the continuous battling observed in the Xantusia during 
the spring breeding season was the result of inability of the lizards to set 
up adequate territories in the confined quarters. ‘The only mechanism 
which is present to prevent males copulating with other males as fre- 
quently as with females is that males when meeting each other during 
the breeding season tend to fight. The result is that males tend to occupy 
discrete territories, which are difficult to recognize in the laboratory but 
which have been described in the field” (Noble and Bradley, op. cit: 86). 

Intraspecific fighting other than that involved in territorial behavior 
is unknown in the sauria. The fighting response here observed in captivity 
is considered to be demonstrative of territorial behavior occurring in 
natural ¢ Saegeme of this species. This is concluded in view of the 
following facts: The behavior pattern involved is stereotyped; it is a terri- 
torial pattern common to many lizard groups. In other species it has been 
observed both in the laboratory and in the field. Onset, peak, and decline 
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of fighting is positively correlated with the periodicity of spermiogenesis 
and change in the testicular mass, as well as the complimentary ovarian 
cycle, as determined for natural populations of X. vigilis by Miller (1948, 
Univ. Calif. Publ. Zool., 47 (8) :197-224). 


Fighting was first observed in early April, though it may have oc- 
curred during March. It reached its peak in May, declined sharply, and 
ended in early June. Thus it was concomitant with seasonal ascendency, 
peak, and decline of the gonadal cycle. The peak and decline of the spring 
fighting (1947 captivity) came a few days earlier than the peak and 
decline of the spring gonadal activity in natural populations during 1940- 
1941, as reported by Miller (0. cit.). This shift was undoubtedly due 
to one or both of the captive environmental conditions of greater amounts 
of heat and light available to the lizards than available in natural popula- 
tions at the same seasons, as well as being in part a function of expected 
yearly variation in the gonadal cycle. This physiological acceleration under 
captive conditions is further indicated by earlier (July) birth of young in 
the cage than in natural populations where parturition occurs normally 
during August-October (Cowles, 1944, Copeia, no. 2:98-100). It is 
not clear as to whether heat or light plays the essential role in external 
stimulus for the gonadal cycle in cold-bloods (ectotherms). In warm- 
bloods (endotherms) light is the external controlling factor in gonadal 
periodicity. The latter case may be the result of selection of light con- 
comitant with, and as a result of, progression towards relative thermal 
independence, or with attainment of such independence, by the endo- 
therms. The fighting response here observed in captivity is considered to 
be demonstrative of territorial behavior occurring in natural populations of 
this species. 

It may be inferred that Xantusia vigilis in nature is sedentary and 
would be shown to be so by marking individuals in the field. This view 
is in accord with the following facts: (1) All species of lizards which 
have been shown to be sedentary by marking studies in the field, also 
exhibit territorial behavior. (2) The laboratory observations of lizard 
territoriality followed by field investigation have shown the presence of 
a natural sedentary behavior. With regard to the above, territoriality in 
the reptilia appears to be indicative of sedentariness, but presence of the 
latter does not necessarily indicate presence of the former as might be 
implied from (1). It happens that up to the present the lizard marking 
studies in the field have involved forms which are both territorial and 
sedentary, but sedentary forms probably exist which do not express terri- 
torial behavior. This is, of course, well known in many animal groups 
and it appears to be the situation in many of the Serpentes and Testu - 
nata. It would be interesting, however, to establish a case (reptiles) wherein 
the adults express territoriality at any time and yet wandter at random in- 
stead of more or less localizing their lifetime activities. Such would be a 
striking exception to the general reptilian pattern of voluntarily restricted 
normal movement of adults which exhibit territorial behavior. 
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HIBERNATION OF HOLBROOKIA TEXANA.—On December 26, 1947, 
while collecting with a friend in an area along the Clear Fork of the Trinity River 
just west of Fort Worth, Texas, five hibernating adult female Greater Earless 
Lizards, Holbrookia texana (Troschel) were found. They were under about three 
inches of loose shale that had accumulated on a narrow shale ledge in a bluff 
bank of the river, about nine feet above the water level in the river, and con- 
siderably below flood level. The bluff faced south and the situation in which the 
lizards were found was such that it could receive the rays of the sun for about 


seven or eight hours per day. Under the surface, the loose shale was moist but 
not wet. 


According to the U.S. Weather Bureau, the minimum temperature of the 
night before in Ft. Worth was 33 degrees, and the temperature approximately at 
the time the lizards were collected was 66 degrees. The previous low of the 
season was 27 degrees, on Dec. 24. A thorough search was made of the area, but 
no other hibernating lizards were found, except that a Cnemidophorus g. gularis 
had been taken from under about ten inches of sand in a small sand drift at the 
upper end of the ledge on which the other specimens were taken. All of the 
lizards were in good condition, but completely inert, when found—L. W. RAMSEY, 
Texas Christian University, Fort Worth, Texas. 





ELAPHE SCLEROTICA IN NEW MEXICO.*—Elaphe sclerotica H. M. 
Smith, is primarily a Mexican species. It is known in the United States only from 
southwestern Texas, Stejneger and Barbour, (1943. A checklist of North American 
amphibians and reptiles. p. 140) give its range as “Extreme southwestern Texar 
southward to near Saltillo, Mexico”. A specimen in the writer's collection (#61) 
represents an extension of this range of approximately 150 miles north and west. 
It was collected September 15, 1947, in an outbuilding near the eastern slope of 
the Organ Mountains, a few miles from San Augustine Pass, Dona Ana Co., 
New Mexico. The elevation is approximately 4100 feet, the annual rainfall less 
than 10 inches. The desert here is composed of coarse alluvial sands and gravels, 
with a sparse cover of grass. The prominent large plants are Yucca elata, Prosopi: 
juliflora and various Opuntia. 


The specimen is a female of 122.5 cm. total length, tail 17.4 cm.; scale rows 
33-33-23; ventral scutes 207; caudals 69; dorsal scales faintly keeled; anal plate 
divided; labials are somewhat damaged, but there appear to be 9 supralabials on 
the left, 10 on the right; infralabials are counted at 14 on each side, with the 
7th scale much larger than others of the series; loreal plate single; precoculars 
two, the upper being much larger than the lower; 2 postoculars on the left, 3 on 
the right; left temporals 3-3-5, right 4-3-5. A row of subocular scales is present, 
separating the supralabials and the eye. The dorsal ground color is light yellow- 
brown, somewhat more drab on the head. The pattern, in black and dark brown, 
begins as two narrow black stripes behind the head on the 13th & 14th scale rows. 
The stripes soon become broken and less distinct, and blend with a series of 
thirty-two irregular “H” shaped blotches. There is an alternating series of faint 
gray-brown blotches laterally. Some of the scales in the dorsal dark lines and 
blotches are edged with white, and most of the larger blotches have yellow centers. 
The ventral and subcaudal scales are white, tinged with yellow, and unmarked. 
The infralabials are white. 


This individual was kept alive for several months but refused to feed. It 
experienced great difficulty in completing ecdysis on two occasions. It will be de- 
posited in the Department of Zoology, College of Puget Sound, Tacoma, Washing- 
ton.—THOMAS Howarp Lewis, Las Cruces, New Mexico. 


*Read at the 24th Annual Meeting of the A.A.A.S., Southwestern Division, 
at Las Vegas, New Mexico, May 3-5, 1948. 
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EURYCEA LONGICAUDA MELANOPLEURA IN ILLINOIS.—The range 
of E. J. melanopleura has not, in the past, been known to extend across the Missis- 
sippi River from the southern half of Missouri, the easternmost area previously 
included. The discovery of this subspecies in western Illinois one hundred miles 
farther north than heretofore recorded is, accordingly, of more than casual interest. 

Specimens of this race were first secured by Grimmer in June, 1937, two 
miles north of Quincy, Adams County, Illinois. Part of the collection was given, 
for verification, to the late A. C. Weed, then Curator of Fishes, of the Field 
Museum of Natural History. Through some unfortunate incident, the specimens 
were, apparently, lost, as subsequent search of the catalogs and collections of the 
Chicago Natural History Museum by Philip Smith, University of Illinois, in De- 
cember, 1947, failed to reveal their presence. Another portion of the collection, 
however, remains at the present time with the Biology Department of the Quincy 
High School, Quincy, Illinois. Still another portion was disposed of at the Bass 
Biological Laboratory of Englewood, Florida, when it was inactivated. 

Another series of E. /. melanopleura was collected by Grimmer on March 
26, 1948, at the forementioned locality and also in “The Gorge,” an area eleven 
miles south of Quincy. In addition, numerous specimens of the same subspecies 
have been found at various localities, including “Coe Springs,” in Adams County, 
Illinois, in 1947 and 1948, by Langebartel, of the University of Illinois. 

All specimens (90) agree with Bishop’s description of E. /. melanopleura, 
(Handbook of Salamanders, 1947; pages 428 to 431.) The series is sufficiently 
large to demonstrate beyond doubt that neither E. /. pernix nor E. |. longicauda, 
both of which occur in southern Illinois, are involved. The specimens were found 
under rocks, and for the most part near the source of springs, always on land. It 
is believed that further work will reveal the presence of this species along the 
eastern bluffs of the Mississippi River from Quincy southward through the length 
of the state. Tentative investigations of localities near the mouth of Salt River, 
Pike County, Missouri, have, however, failed to reveal their presence on the western 
bluffs of the Mississippi in that locality—J. LEAR GriMMER and Dave A. 
LANGEBARTEL, Urbana, Ill. 





MAXIMUM LENGTH OF THE GLASS LIZARD.—The fragility 
of the glass lizard’s tail is well known and, as a result, specimens with 
perfect tails are infrequently found. However, an unusually large male, 
Ophisaurus ventralis (Linné), with an apparently complete tail, was col- 
lected at the northwestern edge of the city of Raleigh, North Carolina, on 
October 13, 1947, by Malcolm Edward. The total length of the lizard 
before preservation was 1082 mm. (42.6 inches), a new record length for 
its species. The previously published record was 37.5 inches (Ditmars, 
1945, The Reptiles of North America: 83). 

The lizard is now in the collection of the North Carolina State 
Museum, accession number 46/10/9, where there is another Ophisaurus, 
also from the vicinity of Raleigh, of comparable size. Unfortunately it 
is damaged to the extent that accurate measurements are impossible. 

A comparative examination of these lizards shows an interesting 
variation in the intensity and extent of the markings on the sides and 
ventral surface of the tail. On the larger specimen the sides are a uniform 
dark green and are speckled with scattered white spots. The underside 
of the tail is entirely white. The other lizard has distinct longitudinal 
stripes on the sides and ventral surface of the tail, thus, giving it a heavily 
striped appearance—ROBERT G. HUDSON, 5725 Beechwood St., 
Philadelphia 38, Penna. 
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SCELOPORUS BRED IN CAPTIVITY.—The breeding habits of several 
dozen lizards of the genus Sceloporus (species undetermined) were observed in 
the Laboratory of Vertebrate Biology at the University of Michigan. Laurence C. 
Stuart suggested that I try to provide conditions so that some of the eggs would 
hatch. The lizards had been purchased from Ross Allen, Silver Springs, Florida. 

The lizards were housed in rectangular wire cages approximately one and 
one-half feet square at the ends and two feet long. The bottom of the cages con- 
tained sand one to three inches in depth. A bowl of water was supplied to each 
cage. The lizards were fed meal worms two or more times each week. Heat was 
furnished by placing one fifty-watt bulb and reflector above each cage, making it 
approximately sixteen inches between the bulbs and the sand, but the lizards were 
able to move to within several inches of a bulb, which they frequently did, by 
climbing to the top of their wire cages. 

There was considerable breeding activity during November and December, 
1940, and January, 1941. Copulation was observed many times, and sometimes 
the females lost a small amount of blood during the act. The usual number of 
eggs laid by one female was five or six, and they were generally buried in the 
sand. Eggs laid in dry sand soon became shriveled, and mildew developed in a few 
days on those laid in moist sand or moist sawdust. 

Six eggs were found on March 4, 1941, under one inch of sand. The female 
which had laid these must have bred in captivity because no additional lizards had 
been put into any of the cages since November, 1940. I placed the eggs on the 
surface of the sand and Jed a wick of paper toweling about one and one-half inches 
wide from a glass of water over the eggs. Since the latter were well aerated, mil- 
dew did not appear. Evaporation kept the eggs at about 68 degrees Fahrenheit and 
this low temperature possibly delayed growth of the embryos. 

One of the six eggs was accidentally destroyed when first found. The remain- 
ing five were “‘candled” a number of times to note the growth of embryonic blood 
vessels. I destroyed a second egg, another egg spoiled, and the remaining three 
eggs hatched on May 14, 15, and 16, respectively, at least 71 to 73 days after they 
were laid. One young measured 46 mm in total length immediately after hatching. 
They were liveiy at birth. A small portion of the yolk sac remained attached to 
each and it would frequently catch in the sand when they attempted to run. The 
three lizards soon died. They would not eat either the larvae or the adults of a 
small meal beetle although the larvae were less than 5 mm in length. WALTER E. 
Howarp, Division of Zoology, University of California, San Joaquin Experimental 
Range, O’Neals, California. 





Addresses Desired 
Geo. A. Goff, Wm. F. Keller, Warren P. Sights, Jr. 


Fellows 
On Oct. 18, 1948 the following members were elected to fellowship: 
Dr. Joseph R. Bailey 
Mr. Wilfred T. Neill 


Notes 

The Chicago Herpetologists Club met Oct. 19, at the Chicago Acad- 
emy of Sciences. Mr. Ray Johnson, Secy. 

The Hillsborough County Herpetological Society, Mr. F. H. Seaton, 
Secy., will exchange live or preserved specimens. 

“Natural History Notes,” Dr. C. E. Burt, Topeka, Kan., contains 
many interesting herpetological notes. Distributed upon request. 

The 35th Edition of “The Naturalists’ Directory’ has recently been 
published by the Cassino Press, Salem, Mass. 











HERPETOLOGICA 
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Mr. Mac M. Albrecht, 470 Wheaton R., Ft. Sam Houston, Tex. 
Mr. Ben Alexander, 2300 Vail Ave., Charlotte, N.C. 

Mr. Ralph W. Axtell, Box 386, Bishop, Tex. 

Mr. C. L. Baker, Southwestern at Memphis, Memphis 12, Tenn. 
Miss Mary A. Bennett, W. Ill. State College, Macomb, Ill. 

Mr. Donald Carter, 1431 W. Mistletoe St., San Antonio, Tex. 

Mr. Elias Cohen, 3312 Menlo Dr., Baltimore 15, Md. 

Mr. Wm. Dvorine, 2328 Eutaw Pl., Baltimore 17, Md. 

Mr. Ewing Evans, 301 E. Magnolia Ave., San Antonio, Tex. 

Mr. Glen Fry, 204 Melrose Pl., San Antonio, Tex. 

Mr. Kyle Gibson, 109 S. 32nd St., Billings, Mont. 

Mr. Robt. Harrison, 816 Page St., Toledo, Ohio. 

Mr. Frank W. Hawthorne, 1318 Minerva Rd., Ann Arbor, Mich. 
Mr. Francis Honey, 540 S. Oliver St., Wichita, Kan. 

Mr. Robt. Koch, 196 N. Cottage St., Valley Stream, N.Y. 

Mr. Edw. S. Lenhoff, 57 South St., North Adams, Mass. 

Mr. Phil W. Longenecker, Hagerman Hall, Colo. College, Colo. Springs. 
Mr. Edward Ortleb, 3223 Childress St., St. Louis 9, Mo. 

Mr. Virgil Owens, 107 Whitten Hall, Columbia, Mo. 

Mr. Ralph F. Saba, 429 Goodsell St., Evansville 8, Ind. 

Mrs. Cecelia H. Saba, 429 Goodsell St., Evansville 8, Ind. 

Mr. Wm. Schleuse, 119 Davis Ct., San Antonio, Tex. 

Mr. Robt. C. Schroder, 2012 S. Spring St., Springfield, Ill. 

Mr. John Sparks, 2315 Reuter Ave., Waco, Tex. 

Mr. W. T. Stille, 1919 W. Cullerton St., Chicago 8, III. 

Mr. Robt. Sutcliffe, 1404 West Erie Ave., Philadelphia 40, Pa. 

Mr. G. E. Tordt, Reptile Gardens, Washington Park, El Paso, Tex. 
Mr. Kenneth W. Vinton, Canal Zone Jr. College, Balboa Heights, C.Z. 
Mr. Houston Wade, 1815 West Ave., San Antonio, Tex. 

Mr. Robert R. Wallace, 618 S$. Alameda, Las Cruces, N.M. 





MICROHYLA C, CAROLINENSIS IN AN ANT NEST.—There 
are few references to habitat of the Narrow-mouthed Toad after mating 
season. A. A. Wright and A. H. Wright (1942) mention that it is 
nocturnal in habit and seeks protection under logs or dead stumps. A 
on was collected by F. D. Hole on May 24, 1946 from beneath a 

at rock on the border of the spillway of Laurel Lake, Blount County, 
Tenn. The habitat consisted of a large active ant nest, in the center of 
which was the toad. Ants were not attempting to molest the toad, and 
it is presumed that this can be accounted for only by some noxious secre- 
tion. In captivity this specimen ate ants readily, which indicates that this 
species can become an ectoparasite on an ant colony—JOHN THORN- 
TON WOOD, American Museum of Natural History, New York. 
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Changes, of Addresses 


Mr. Paul M. Daniel, 2332 Auburn Ave., Cincinnati 19, Ohio. 
Mr. F. L. Ellsworth, Witte Mem. Mus., Brackenridge Pk., San — De 
ex. 

Mr. Richard Ethridge, 932 Lowerline St., New Orleans, La. 

Mr. Fred G. Evenden, Jr., U.S. Fish and Wildlife, Signal Cps. Depot, 
Sacramento, Cal. 

Mr. Henry S. Fitch, Apt. 26-F, Sunnyside, Lawrence, Kan. 

Mr. Jack Hald, Box 72, Country Campus, Tex. 

Mr. Max Hecht, 342 West End Ave., N.Y. City. 

Mr. Theodore Klein, Jr., 176-A, Parker St., Newark, N.J. 

Mr. Dave A. Langebartel, 901 W. Green St., Urbana, III. 

Mr. Richard B. Loomis, Mus. N.H., U. of Kan., Lawrence, Kan. 

Mr. John G. Lyon, Box 1227, Las Vegas, N.M. 

Dr. D. F. Milam, Jr., Box 725, Mass. Gen. Hosp., Boston 14, Mass. 

Mr. M. B. Mittleman, 35 John Alden Rd., New Rochelle, N.Y. 

S/Sgt. J. D. Ruick, Jr., 8 El Dorado Ct., Kirkwood 22, Mo. 

Mr. Frederick A. Shannon, 1109 W. Park Ave., Champaign, III. 

Mr. Olin L. Webb, 1235 K St., Apt. 202, Lincoln, Neb. 

Mr. J. T. Wood, Va. Fisheries Lab., Yorktown, Va. 

Mr. Robt. G. Hudson, 5725 Beechwood St., Philadelphia 38, Pa. 





DELAYED PARTURITION OF STORERIA OCCIPITOMACU- 
LATA (STORER) IN CAPTIVITY.—On August 23, 1946, an adult 
female Red-bellied Snake (Storeria occipitomaculata) that had been col- 
lected on July 25, 1946, in Garrett County, Maryland, gave birth to two 
normal living young. Twelve days later, the snake extruded three dead 
young, including one that was still enclosed in the transparent egg 
membrane. 

The female fed voraciously on small slugs, but died from some mouth 
infection on January 26, 1947, and was preserved. A dissection failed to 
indicate any anatomical cause of the interruption of parturition——ELIAS 
COHEN, The Natural History Society of Maryland, Baltimore, Maryland. 
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COMBAT DANCE AND RANGE EXTENSION OF AGKISTRODON 
PISCIVORUS LEUCOSTOMA.—On a recent collecting trip, the writer encount- 
ered two specimens of Agkistrodon piscivorus leucostoma (Troost) apparently 
engaged in a “combat dance” similar to that described by Charles H. Lowe, 
Herpetologica, 4, p. 129 and also by Charles E. Shaw, idem, p. 137. When found, 
the bodies of the two snakes were crossed at an angle of about pe poe degrees 
at mid-body, their tails being widely separated. The anterior third of each snake's 
body was raised almost vertically, and their heads were tilted slightly upward. In 
this position the snakes faced each other and each snake, with mouth closed, was 
attempting to strike the head of the other. They were so engrossed that they paid 
no attention to my approach. When pinned down they bit each other savagely on 
the head and body. Both specimens were collected and later examination showed 
that both were males. The time of the year, June 20, would seem to indicate that 
impulses other than the mating instinct were involved in the combat. 

Gloyd and Conant Bull. Chicago Acad. Sci. 7, No. 2, 1943 give the range of 
this species as “The valley of the Rio Grande (Mouth of Devil’s River and Eagle 
Pass) and the Gulf Coastal Plain of Texas, Louisiana, and Mississippi, eastward at 
least to the vicinity of Mobile, Alabama; north in the Mississippi Valley through 
western Tennessee to southern Illinois, and west as far as Miller County, Missouri, 
and eastern Oklahoma.” These two specimens were found in the Edwards Plateau 
region, in a section of Texas that is usually referred to as “The Hill Country.” 
The locality was on Paint Creek approximately one mile above its junction with 
the South Llano River in Kimble County but probably not more than a mile north 
of the Edwards County line, and at an estimated elevation of from 2200 to 2250 
feet. The entire course of Paint Creek is through a rocky canyon, and for some 
miles above its junction with the South Llano it flows over a solid rock bed. It 
would be quite shallow but for a number of small dams built for fish conservation 


purposes. The two cottonmouths, however, were not taken from the creek itself, 
but from a cool, shallow spring about fifty yards from the creek. 


The presence of these snakes so far upstream on the Llano River watershed 
implies that they may also be found in suitable localities downstream, and possibly 
also in other streams in the Texas Hill Country—L. W. Ramsgy, Texas Christian 
University, Fort Worth, Texas. 





NEW LOCALITY RECORD FOR XANTUSIA VIGILIS BAIRD.—The 
discovery of an isolated population of Xantusia vigilis Baird in the gwd 
National Monument, San Benito County, California, was announced by Dr. R 
Stebbins in the American Midland Naturalist, Vol. 39, No. 1, pp. 96-101, Janu- 
ary, 1948. 


Xantusia vigilis has now been found inhabiting the hills north of the Panoche 
Valley, San Benito County, California, some thirty miles northeast of the Pinnacles 
National Monument. Five specimens were collected by the writer on June 13, 
1948, and six on July 4, 1948. 

The area is characterized by low, rolling hills, numerous sedimentary out- 
croppings, and scant vegetation. The area was in its usual hot, dry summer climate 
when the specimens were found. 


It is interesting to note that all eleven specimens were found under rocks in a 
rock-to-ground contact. Written reports indicate that in most areas of its known 
range, Xantusia vigilis prefers fallen Yucca as concealment. At the Pinnacles 
National Monument Dr. Stebbins found most of his specimens under logs of the 
Digger Pine, Pinus sabiniana Douglas. Neither Yucca nor Pinus sabiniana were 
observed in the Panoche habitat. 

The Pinnacles National Monument and the Panoche Valley are separated by 
the Call Mountains, which present a possible barrier to migration. Further col- 
lecting in this region may disclose the migratory lanes by which distribution has 
taken place—KENT CHRISTENSON, Department of Zoology, Brigham Young 
University. 
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